MEDICAL LieRARY 


LIBRARY 


STORY OF THE VITAMINS Table of Contents on Pages A-5 and A-6 


ust Ready in a Limited Edition! 


NEW (1951) MAYO CLINIC VOLUME 
See SAUNDERS Advertisement on Pages A-8 and A-9 


ent) 


Diarrhea 


TRIPLE TREATMENT 


for specific 


Nuisance, Menace piarrhea is a nuisance, “one of the 
commonest symptoms of illness in the human race,’’* and 
a real menace, accounting for nearly 1 per cent of deaths 
reported in the United States in 1946. 

In ten Southern states, in 1946, more deaths were reported 
due to diarrhea than to typhoid fever and scarlet fever, 
pertussis, diphtheria, malaria, measles, and poliomyelitis 
combined !* 

*Southern Med. J.: 43:320, April, 1950 
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New (1951) Mayo Clinic Volume 


As you may know, the Annual Mayo Clinic Volume is issued in a limited edition and is not re- 
printed. If you wish to make sure of obtaining a copy, we request that you place your order 


as soon as possible—72°, of the stock was sold even before the 1951 volume was off press. 


A special feature of this, the 42nd Volume in the series, is a Symposium of 12 articles on Corti- 
sone and ACTH. Included here is material on cortisone and ACTH in rheumatic diseases, my- 
asthenia gravis, leukemia and lymphoblastoma; cortisone in ophthalmic diseases, cortisone in 
acute disseminated lupus erythematosus, cortisone in asthma and hay fever and similar topics. 


This truly is “every doctor's book”. No matter what your specialty, no matter what your in- 
terest, you are bound to find scores of articles among the 211 in the New (1951) Mayo Clinic 
Volume that will prove immediately valuable to you. There’s hardly a better way of keeping 
up-to-date than by studying the recent developments at the Mayo Clinic and Mayo Foundation. 
By the Staff of the Mayo Clinic and the Mayo Foundation. 812 pages, 6” x 9”, with 1g0 illustrations. $11.50. 
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June 1 . . . Looming through 
the gloom of bygone years are 
stories of evil forces besetting man, 
forces that are devastating. You 
cannot transform man from with- 
in, and he never adjusts his ideals 
to the pattern of his life. In a fit- 
ful gleam of the emotions, with 
temptation facing him, he no 
longer thinks. It is the unbridge- 
able gap between blooming spring 
and frosty winter, the gap be- 
tween age and youth that is now 
crowding my cerebral make-up. 
Why do men, when their flame of 
life is about to be blown out, 
seek love and companionship in 
the form of marriage to youthful 
maidens? How can you fuse a red 
rose with a withered stem? 

The sensuous exotic spell of 
Lillian Fordham’s charm, 22, was 
irresistible. Hence wealthy How- 
ard Bogart, 72, without any state 
of indecision, proposed. Financial 
ease and social elevation were no 
mean things. Hence Lillian and 
Howard fused into one by spon- 
taneous impulse. The palatial 
home, the servants, the “distin- 
guished” visitors, the dinner invi- 
tations, disgusted her. She craved 
amatory adventures. Soon she 
craved her husband’s death. 

One day he fell down the steps 
and broke his hip. That was two 
months ago. I saw the marks of 
the banana peels on two steps, the 
peels that caused his fall. When I 
told her that he must go to the 
hospital and not stay home in bed, 
because of danger of pulmonary 
stasis, she shook her head nega- 
tively. “An old man,” I told her, 
“is like the battery of an auto- 
mobile. It must be kept charged 
and it only charges when the 
motor is running. If the car is kept 
idle, the battery dies.” “He stays 
home,” was her command. The 
aged gentleman would not go 
without the consent of his “kid.” 
She would not even let him raise 


his head, the maid said. Two days 
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ago I signed his death certificate. 

“Excessive smoking shortens 
life,” I told aged John Gorman in 
the presence of his youthful wife. 
I heard her speak excitedly to him. 
“Don’t listen, sweetheart. Just keep 
on smoking. He wants you to save 
the money for him to pay his bills. 
Tobacco is good for you. Don’t 
stop. You hear me?” He heard 
her, and said he'll smoke now 
more than ever. 


The depths to which the human 
spirit can descend. There is no 
need for a piercing insight into 
the abysses of lowness. Age to 
those women symbolizes deca- 
dence, worthlessness and they be- 
lieve that, by destroying an old 
man, nothing of value is done 
away with. But what about the 
aged men whose brains function, 
why do they create this prelude 
to death? Some years ago a promi- 
nent old man, now languishing in 
the dust of oblivion, married a 
scheming beautiful woman in her 
middle twenties. The same day she 
forced him to overeat, made him 
dance violently. He was cyanosed, 
but he danced. Then she took 
him to her home, and as he at- 
tempted to indulge in coitus he 
expired. I found him dead in bed 
alongside her. The same day I 
signed the blanks for the insur- 
ance companies. 

* * 

June 2... One need not be a 
professor to be absent-minded. Yet 
this day was crowded with real 
professors manifesting absent- 
mindedness. Professor Powell, a 
Ph.D., decided to take a well earn- 


ed vacation. As he went for pleas- 
ure he thought it best not to take 
his wife along. He went to rest 
on a farm and was fascinated by 
two goats, both of which were in- 
fected. He watched the farmer's 
wife make cheese out of goat's 
milk and he tried to do the same. 
His hands became infected from 
the cheese and with his hands he 
infected the food he ate. Result: 
undulant fever. As soon as he was 
brought to the city, his wife call- 
ed me. She pleaded that I come 
at once. “The doctor is here,” Mrs. 
Powell informed him. “I can’t see 
him,” the professor said. “Don’t 
you see I am sick?” 

The middle-aged secretary of 
chemistry asked Professor Sullivan 
that she be given five days’ free- 
dom from work because she wish- 
es to celebrate her twenty-fifth 
wedding anniversary with her hus- 
band. This wish was angrily de- 
nied. “I cannot be bothered every 
25 years with wedding anniver- 
saries.” I assured him that 25 
years hence nothing will bother 
him. I left him staring at me. 

Pain was mirrored in his face 
when Professor Culpepper entered 
my office. He stood and talked 
incessantly. He stood as though he 
were lecturing to a class and or- 
dered my secretary to take notes. 
He said: “I always classed as psy- 
chopathic personalities those who 
try to understand their own dis- 
comfort and never succeed. Right 
now I belong to that class of psy- 
chopaths. There is a constant stab- 
bing pain in my shoulder.” He 
lowered his head and sighed heavi- 
ly. “There comes a time when 
man’s endurance is sapped. What 
in your opinion is the cause of my 
discomfort? Subdeltoid bursitis? 
No; sort of arthritic pain? Not 
likely . . . malignancy? Yes, ma- 
lignancy is not to be excluded. Ah, 
osteomyelitis?” 

He took his coat and vest off, 
and continued. “Do you suspect 
sudden degenerative changes? 
Some metabolic disorder? Sudden 
osteomyelitis?” He now removed 
his top shirt, ignoring the presence 
of the secretary, and sighed again. 
“IT am no longer young, hence sus- 
ceptible to atmospheric influence, 

(Continued on page A-12) 
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Anxiety and Autonomic Lability 


as the Basis of Functional Disorders 


Emotional response to the stress of life is the pri- 
mary source of illness in a steadily increasing num- 
ber of cases. Weiss and English’ estimate that as 
high as two-thirds of all patients have disorders 
due either entirely or in part to emotional factors 
and anxiety. Ebaugh* refers to anxiety as “. . . the 
universal disease of our times’’. 
Complete examination discloses no organic basis 
for the symptoms in these cases, yet the clinical 
aa may mimic a true organic disease. 

‘he symptom-complex usually involves several or- 


gan systems.”** In such cases, the anxiety is chan- 
neled into organ dysfunction via the autonomic 
nervous system.”*** Some of the effects produced 
by exaggerated activity of a labile autonomic sys- 
tem are tabulated below. Many of these, it will be 
noted, are related to the symptoms which feature 
prominently in functional cies. The symptoms 
in any one case are not necessarily limited to one 
organ system. Usually some are referable to sym- 
= hypertonicity, others to parasympathetic 
ypertonicity. 


PARASYM- 
SYMPATHETIC SYMPTOMS OF 
ORGAN SYSTEM) HYPER- FUNCTIONAL | AUTONOMIC 
HYPER- LABILITY 
TONICITY DISORDER 


mucous 


Dry nasopharyngeal 


yngeal secretion 


Increased nasophar- 


When a patient 
Belching xhibi linical 
Hypomotility Increased Salivation exhibits a Clinica 
GASTRO- Heartburn 
Hyposecretion Hypermotility picture suggestive 
INTESTINAL Nausea & vomiting of non-organic 
Intestinal Atony Hypersecretion dys dhe 
iagnosis of 
i itati Functional Disorder 
Pelipheral vase. | Reduced heart race | cardia | can be facilitated 
CARDIO- Vasodilatation ge by use of the fol- 
VASCULAR constriction Premature systoles the 
Slight rise in seseuse B.P. low in some; owing indications 
blood pressure P elevated in others | Of Autonomic 


RESPIRATORY membrane Bronchial constric- | Difficulty in Variations 
Bronchial tion breathing Changing 
relaxation Laryngospasm Sighing respiration Pulse Rate 
Deviations in 
Bladder detrusor Uri f B.M.R. 
relaxed; Bladder detrusor Diffieut speed Exaggerated Cold 
GENITO. Sphincter contracted ; noe «tng Pressure Reflex 
URINARY contract Sphincter relaxed Sesion 4 Oculo-cardiac 
Ureter tone Ureter tone and Reflex 
and motility motility increa Abnormalities 
decreased irregularity Glucose Tolerance 


Alterations 


Primarily, the patient visits his physician out of 
concern over his symptoms. At this point, he is 
either unaware of his basic emotional problem or 
ignores it. A complete examination will rule out 
organic disease and thus reassure the patient. Then, 
treatment is directed along two lines: First, relieve 
the patient of subjective distress by drug therapy.* 
He will then be more cooperative in discussing his 
emotional problems. Then, having uncovered the 
basic problem, guidance is given toward correcting 


1. WEISS, E 


This tabulation is based on data available in references 1 to 6 stated below. 


unhealthy situations and attitudes. 
*The fact that autonomic dysfunction plays a large 
part in mediating the disturbance suggests auto- 
nomic sedation. A number of independent studies 
indicate that this therapeutic approach is effective. 
78° The investigators used ergotamine tartrate (ad- 
renergic blockade), levo-alkaloids of belladonna 
(cholinergic blockade) and phenobarbital (central 
sedation) in the form of Bellergal tablets. The total 
effect is an integrated sedation of the entire A.N.S. 


208, 1948. 5. WILLIAMS S d 
1949. 2. , F. G.: Postgrad. 
WOOLEY, L.: andaoz 


L. fii and ZUCKER 
A 


E. 
RRIS, L. J.: Canad. M. A. J. 58: 251, 1948. 9. SLAGLE, G. W 
Michigan M: Soc. 41; 119, 1942. 
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oversensitive to barometric pres- 
sure—” He stopped talking as I 
pulled out a pin that was holding 
the label on his new undershirt. 
The entire shoulder was trau- 
matized and bleeding. As I ster- 
ilized the wound and covered it 
he wanted to know from what he 
suffered. I said: “Idiocytis.” He 
gazed at me with amazement. An 
hour later he called to tell me that 
that disease is not even mentioned 
in his new medical dictionary. He 
would like to know more about it. 
* 


June 4... When words are not 
understood. 

Informed Mrs. Katzen that her 
husband, stabbed by a_ hold-up 
man, was mortally wounded. She 
smiled faintly. “But it ain’t dan- 
gerous, is it?” she exclaimed. 

When the intern informed Mrs. 
Letts that her husband succumbed 
to his ailment (myocardial infarct) 
she inquired indifferently: “You 
think he'll be able to go to work 
Monday?” 


June 7 ...In Dr. Bradley’s of- 
fice: A young woman, a_book- 
keeper, came to ask him what he 
meant by collagen disease when 
he spoke of her husband. He an- 
swered: “Collagen diseases belong 
to the group of heterogenous 
afflictions in which there are sys- 
tematic alterations in the extra- 
cellular components of the con- 
nective tissue.” He turned to the 
woman. “How is that for being 
explicit?” The woman said, “Sim- 
ply wonderful.” The doctor: “Oh 
yes, I forgot to tell you that this 
does not really define the under- 
lying morbid processes.” “Thanks 
for the additional remarks,” the 
young bookkeeper said, as she 
went out. 

The telephone rang. He asked 
me to answer it. It might be his 
wife. “We almost came to blows 
this morning.” A sweet voice said: 
“How are you, my darling?” “Put 
down the receiver,” he ordered; 
“it’s a wrong number.” Then he 
sighed as he added: “By 1980, 
with a population of 210 million, 
there will be so many bachelor 
maidens that polygamy will have 
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to be allowed. Why couldn’t it be 


1980 now?” 


June 12... Parsimonious Dr. 
McGuire was happy. His patient 
with cardiac decompensation was 
splendidly benefited by oral mer- 
cuhydrin in combination with as- 
corbic acid, and there were no 
side reactions. “Well, when I suc- 
ceed I always have an appetite.” 
He followed me to a nearby lunch- 
room. He ate heavily and a little 
expensively. I noticed he was be- 
coming restless when he finally 
looked at the prices. “Give me the 
check for both,” I told the waiter. 
His face lit up. “This,” he spoke, 
“is the sweetest after-dinner speech 
I have ever heard; thanks.” 

A man in the restaurant greet- 
ed him. “Oh yes, I remember you, 
your name is on the tip of my 
tongue.” “Don’t swallow it,” the 
short man advised him. “My name 
is Mr. Bitter.” From the doctor, 
“Oh yes, of course, I knew your 
name. How are you? And who is 
that repulsive looking man that sat 
near you?” Mr. Bitter looked an- 
grily at him. “Repulsive? Why, 
that’s my brother.” The doctor 
smiled pleasantly. “How absent- 
minded I was. I didn’t notice the 
striking resemblance to you.” As 
Mr. Bitter became embittered, Dr. 
McGuire left hurriedly. 


June 14... . Widower Dr. 
Ralph, usually absorbed in his 
work, didn’t seem interested in the 
follow-up report on streptomycin 
in the treatment of tuberculous 


children. He looked as if he were 
dreaming. When the debate start- 
ed on primary T.B. with bronchial 
complications he seemed bored, 
and finally sneaked out of the 
hall. Later he called to tell me 
what a happy man he was. “You 
know I am in love with that 
charming widow, Lucille. Well, 
today was the first time she gave 
me encouragement. I think she'll 
marry me. You know what? She 
asked me if I snore when I am 
sleeping. Can you think of a bet- 
ter way to display her willingness 
to become my wife?” 

So far the treatment with un- 
decylenic acid for the psoriasis of 
automobile dealer Gorfine is not 
encouraging. I told him I shall 
increase the dose and hope for 
results. He was not listening. 
Through the window he pointed 
to a well dressed man walking 
across the street. “You see that 
sport?” he said. “Well, I put him 
on his feet. | took the car away 
from him for nonpayment of the 
monthly installments.” 

June 16... Tolstoy once wrote: 
“What better time is there in our 
lives than childhood when the two 
best virtues, innocent gaiety and a 
boundless yearning for affection, 
are our sole objects of pursuit?” 
To which Jules Renard replied: 
“And what worse time when this 
innocent gaiety and boundless 
yearning for affection are at the 
mercy of a cruel parent,—inno- 
cence outraged and affection re- 
jected?” These immortal words fit 
into the unhappy childhood of 
Caryline Haeck, age 7, the only 
child of a brutal father and con- 
stantly enraged mother. The squal- 
or in the house was incredible 
when I went to remonstrate with 
father and mother for the cruel- 
ty inflicted on their beautiful little 
daughter. The two fight, curse and 
argue by day and by night. 

A merciless tautness of nerves 
is thus created in the child. The 
little girl has episodic emotional 
outbursts, cyclic vomiting, and 
nightly there are cries of terror 
during her disturbed sleep. For 

(Continued on page A-14) 
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Bi-Pen—crystalline procaine penicillin G and buffered crystalline peni- 
cillin G potassium—is an outstanding preparation for day-in and day- 
out use in the treatment of many infectious diseases. Containing 400,- 
000 units per cc. when suspended in water, it provides 100,000 units of 
potassium penicillin G and 300,000 units of procaine penicillin G per 
dose. Note these desirable features: 


High Initial Levels. Rapid absorption of the soluble crystalline potas- 
sium penicillin leads to high initial plasma levels for prompt therapeutic 
effect. 

Prolonged Levels. Delayed absorption of the procaine penicillin depot 
gives demonstrable blood levels for 24 hours in most patients from a 
single 1 cc. injection daily. 2 cc. may be given at one time if required. 


Easy to Prepare. The addition of 4.2 cc. of Water for Injection to the 
contents of the 5 dose vial produces 5 cc. of prepared Bi-Pen which is 
free-flowing and is readily aspirated and injected through a 20-gauge 
needle. 

Supply. Bi-Pen is supplied in three package sizes for utmost flexibility 
of use: (1) 5 dose vial; (2) single dose vials in individual boxes; (3) 
single dose vials in boxes of 50. 
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those outbursts she would be beat- 
en murderously. Her emaciated 
body was covered with welts. 
From the father: “I can do what 
I want with that little brat. Get 
out.” He made a pass at me. I 
ducked. Then I tried a trick I 
once saw when I was in Russia. 
I bent down and quickly grabbed 
the lower part of his leg and 
dragged it toward me. He fell, 
struck his head, and as he was 
about to rise to pay me back hand- 
somely I ran out. The same after- 
noon I had the child taken away 
from the  liquor-loving, cruel 
parents, and had her placed in a 
children’s home. 

June 19... Types. 

Egocentric secretary of chemist 
Phillip, who told her she was a 
lovely girl, threw a book at him 
when she saw him kissing his 
wife. She hates a cheat, she told 
me weepingly. 


Helena Pavlova, Russian, pil- 
lowed her head on her arms as 
the tears came down in rapid suc- 
cession. Happiness is denied her. 
Last night she dreamed that her 
husband was dead. She took a 
deep breath. “But it was only a 
dream.” 

Young medico Feldscher, who 
just opened his office, is seeking 
journals which are at least 10 
years old to make his patients be- 
lieve that he has been that long in 
practice. 

Aged Professor Clinton adver- 
tised for a chauffeur with refer- 
ences. One man brought a letter of 
recommendation: “John Frost, the 
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bearer, was in charge of our bath- 
house for 12 years and we can 
testify that he never took a bath.” 
He was accepted. 

In spite of her tuberculous en- 
terocolitis, Rose Dandy is still the 
ardent Communist and worships 
Comrade Stalin. “The Russian 
Communists are the most pro- 
gressive people on earth. Read 
this: In the pockets of the suspect 
were found the results of the elec- 
tions two years hence. This he 
stole from the Commissar’s office. 
Do you know in this country who 
will be elected two years from 
now?” 

Edward King is the same par- 
cel of paradoxes he was many 
years ago. For his maiden sister, 
who is afflicted with petit mal, he 
bought a mink coat for a thou- 
sand dollars, but refused to pay for 
the drug I prescribed for her. He 
fell in and out of love innumer- 
able times. At last he found the 
girl of his dreams—hair fiery red, 
figure tall and majestic, one, so 
he swore, who never used cos- 
metics—no lipstick or rouge, not 
even face powder—yet smells 
sweet. He brought her to his twin 
brother, an artist—and also a 
bachelor—to have her picture 
painted. This brother she married. 

* * * 


June 22 . . . Heredity and en- 
vironment are concerned with 
longevity, also with wife-beating. 
Doyle’s grandfather once beat his 
wife into unconsciousness; since 
then he avoided the head in his 
weekly beatings. His father, after 
marrying the second time, once 
told me that in his two years of 
married life he struck his wife 
only once. Herbert Doyle of the 
third generation, infuriated be- 
cause the coffee was cold, struck 
his wife over the head. I don’t 
know when concussion begins and 
when the trauma is classed as con- 
tusion, but she was in coma and 
the husband was arrested. Said 
husband wept, expressed his re- 
grets, and the wife intervened in 


his behalf. He was given his free- 
dom with a warning. Yesterday as 
they sat on the porch she said, “I 
know why you don’t beat me; you 
are afraid of the judge.” Her nose 
was fractured, the inferior maxil- 
lary shattered and three front 
teeth are missing. 

Now, so I thought, when he 
gives such a terrifying manifesta- 
tion of cruelty for the second time, 
he'll be incarcerated in a dungeon 
for the balance of his existence. 
I stood in the open door of her 
room in the hospital and gazed— 
gazed and marvelled. She had her 
arms around him and kept on 
kissing him. Speech was difficult, 
but she managed to say “My dar- 
ling, sweetheart, it was all my 
fault.” 

And here is Mrs. Woodyat 
whose facial contractures were due 
to acid burns. The distorting effects 
upon her features were horrible. 
It was a fine piece of surgery on 
the part of surgeon Brighton. 
Healthy skin replaced the scar tis- 
sue and the maintenance of firm 
pressure on the graft for several 
weeks brought splendid results. 
And who awaited her at the door 
to take her home? A burly crea- 
ture with a red face and thick 
lips, with such an offensive body 
odor that he could easily be lo- 
cated in the dark—her husband, 
the very one who in a fit of rage 
threw hydrochloric acid in her at- 
tractive face. As she noticed my 
amazement she talked. “He only 
did it in jealousy. He wants no 
other man to love me. He is wild 
over me and he is such a darling. 
My poor boy.” 

Woman, if you are a book | 
cannot read you; if you are a lan- 
guage I cannot understand you; if 
you are a problem, I cannot solve 
you, and if you are a land I can- 
not explore you. Tell me, do you 
live by thought, or do you live 
by instinct? Do you love the man 
in the brute, or the brute in the 
man? Yes, and do you honestly 
understand yourself? 

And yet, I love you. 
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Case Selection and Practical Points 
on the Administration of ACTH 


S. HOWARD ARMSTRONG* 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE AND PRESBYTERIAN HOSPITAL, CHICAGO 


Important points in the use of ACTH and cortisone therapy are covered, as 


well as a discussion of the types of patients to whom these agents should be given. 
The paper concludes with a transcript of questions and answers on the application 


tisone therapy has developed into quite 

a specialized field. Because I am sure 
you are all going to be using these drugs in 
general clinical practice, I want to give you a 
quick resume of the most important points 
related to their use. 

When administered by injection, ACTH 
simply stimulates the patient’s own adrenal 
gland to make cortisone and cortisone-like sub- 
stances; therefore, the toxic and therapeutic 
effects of cortisone and ACTH can be consid- 
ered together. The differences are less important 
than are the similarities. 

First, one must realize that, in general, corti- 
sone makes the patient retain both water and 
sodium, and if there is any tendency to cardiac 
decompensation or rheumatic fever, edema is 
likely to occur. Therefore, every patient receiv- 
ing these drugs for more than two weeks should 
have a low sodium diet—that is, no salt should 
be used in the kitchen and there should be no 
salt shaker at the table. The total common salt 
used should be less than 2 gm. per day. 

Second, cortisone will promote the release of 


Di the last two years ACTH and cor- 
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of ACTH and cortisone in treatment of various diseases. 


potassium in the urine. Potassium, as you know, 
is the major electrolyte of the cationic group in 
muscle. The syndrome of potassium insufficien- 
cy comprises muscular weakness, abdominal 
pain and electrocardiographic abnormalities. It 
is more difficult to pull a patient out of potas- 
sium insufficiency than to prevent it. In general, 
it has been found satisfactory both at our clinic 
and in others to give 3 gm. of additional potas- 
sium per day as a chloride if therapy is to last 
more than two weeks. 

If you plan a short term course of therapy— 
that is, if you are going to use ACTH or sys- 
temic cortisone for less than two weeks in treat- 
ing an acute iritis or in taking care of a disease 
whose nature is self-limited—you need not be 
quite as careful as in cases requiring long term 
therapy, such as rheumatoid arthritis, or in cases 
of acute illness, such as lupus erythematosus. 

ACTH produces certain toxic effects which 
are not as common or as severe when cortisone 
is used. One of the most important of these 
effects is psychologic. You cannot always tell in 
advance in which patient there will be serious 
mental disturbance. We have had _ patients 
whose mental changes simply amount to 
euphoria—everything is funny; they have a 
wonderful time with everything. Likewise, mild 
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depressions are encountered. On the other hand, 
we have had 1 or 2 patients who have gone into 
such acute schizophrenic episodes as to require 
transfer (if it were possible, and they are gen- 
erally medically too sick to do it) to a mental 
institution. Frank psychosis is always an indica- 
tion to stop the ACTH. Usually the psychosis 
disappears within a week or so. Cortisone may 
be administered to desperately sick patients 
where ACTH withdrawal is forced by psychosis. 

The types of diseases for which ACTH and 
cortisone are most effective are those in which 
the inflammation has an allergic basis and a self- 
limited or cyclical course. The example par ex- 
cellence is rheumatic fever. I would think that 
any patient who has acute rheumatic fever 
should, in the next years, have a course of 
ACTH or cortisone; you may be able to do 
what never has been done before—eliminate 
the incidence of later crippling cardiac lesions. 
There is as yet no statistical proof of this, but 
it is a possibility, particularly with therapy 
started early and continued for much longer 
than the usual two or three weeks. On the 
other hand, your long term results will not be as 
good in such diseases as rheumatoid arthritis. 
All of us who have been working with these 
materials for two years or more have seen rheu- 
matoid arthritics “taken to heaven,” and when 
for one reason or another the drug is discon- 
tinued the patients seem worse off than before 
therapy. Then we are often faced with a patient 
who acquires Cushing’s syndrome—moon face, 
hair on the face, abdominal striae and muscular 
weakness. Cushing’s syndrome is not an abso- 
lute indication to stop treatment; often slow 
abatement occurs on a mere reduction of dosage. 

In diseases that naturally run chronic courses, 
you must be careful to warn your patients that 
although they may feel better for a while, they 
must not be surprised by some degree of relapse 
if you have to stop the drug. 

One must be very careful to see that any 
patients who receive ACTH and cortisone do 
not have a coexisting secondary infection. A 
patient receiving ACTH or cortisone will not 
be as likely to have a high white blood cell 
count or to exhibit typical symptoms if his ap- 
pendix bursts. One must also watch their 
throats for streptococci. When indicated, one 
must use an appropriate antibiotic. There is a 
real problem in judging whether these patients 
actually have secondary infections or not. We 
have had one patient with purulent pericarditis 


die because we were unaware that the pericardi- 
tis existed. The pericarditis was disclosed at 
autopsy. The same type of finding has been en- 
countered elsewhere over the country. One pa- 
tient is reported as having died in unexplained 
shock with no previous pain and no abdominal 
signs; at autopsy a ruptured gallbladder was 
found. The body loses its inflammatory response 
in the peritoneum and the usual symptoms and 
signs are much diminished. 


—_ of the psychotic problems that may oc- 
cur are illustrated by a female patient with 
lupus erythematosus in whom the disease was 
pretty well under control, but because an acute 
psychosis of an unmanageable type developed, 
the ACTH had to be stopped. There followed 
an acute exacerbation of the lupus with temper- 
atures running up to 105° F. superimposed on 
maniacal ravings of the schizoid type. We start- 
ed using cortisone—with a great deal of trepida- 
tion—but the point that I think can be illus- 
trated by this is that it is safe to use cortisone in 
an ACTH-psychosis and quite often you have 
to do that. It is not safe to continue ACTH. 
The patient referred to is now in excellent re- 
mission and is off therapy. 

One of the first patients we treated with 
ACTH was a woman with exfoliative dermati 
tis of one year’s duration. She wet her sheets 
daily with serous exudates from this dermatitis. 
The problem with this woman was that though 
healing was excellent she went into potassium 
insufficiency with shock and nearly died. We 
found she was putting the potassium we were 
giving her into a little bottle instead of into her- 
self. To get her out of this potassium insufficien- 
cy we had to stop the ACTH and she got her 
skin lesions all over again while with intravenous 
potassium chloride we got her back into potas- 
sium equilibrium. Electrolytes, water and so 
forth must be balanced so that treatment can 
be continued. 

The Cushing’s syndrome that occurs in these 
people is always reversible, but the reversal is 
relatively slow. If one obtains the results one 
wants from ACTH and cortisone in terms of 
what one is treating—that is, if a patient with 
chronic iritis gets reasonably well—it is always 
possible to stop the drug, and you can tell your 
patient with some degree of assurance that 
Cushing’s changes will not persist. 

A word about the diabetes that occurs in these 
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patients. You may hear that it is insulin-resist- 
ant; this is not so. If you find that your patient 
is beginning to run blood sugars of 300 or 400 
mg. per cent or is passing a lot of urinary sugar 
each day, I would go ahead and handle him 
the way you would handle an ordinary diabetic. 
You may find it takes a little more insulin than 
you would expect, but in almost all instances 
the diabetes will subside when the treatment is 
stopped and you will have plenty of time to 
taper off the insulin. In only one instance that 
we have seen, in which a patient with car- 
cinoma came to postmortem, was there evidence 
of permanent diabetes following cessation of 
the use of these drugs. 

In long term patients whose inflammatory 
symptoms seem to be escaping from control by 
therapy, watch out for ACTH- or cortisone- 
induced hypothyroidism. The basal metabolic 
rate will not show this as well as the radioactive 
iodine uptake test. Symptomatic control can 
often be achieved once more not by increase of 
ACTH or cortisone dosage but by addition of 
thyroid to the regimen. 

How about long-acting ACTH? ACTH now 
has to be given three or four—preferably four— 
times a day, because it is so rapidly destroyed. 
Through the work of Dr. John Mote and the 
group at Armour, we have tried some of the 
new long-acting ACTH with the idea that it 
may act the way protamine insulin does; so far 
we do not get the same type of result that we do 
from the short-acting ACTH. | think we still 
must give it four times a day because it is so 
rapidly destroyed. A better long-acting ACTH 
product may be developed in the near future. 
However, only one injection of cortisone a day 
is necessary. 


H’: about the extension of the uses of these 
drugs? These uses are being extended very 
rapidly compared to a few months ago and one 
of the most important things that has been 
brought out is their value in second and third 
degree burns. The finest pioneer work on any 
one of these cases was done in a nonteaching 
hospital in Arizona on a man who had a gaso- 
line flash burn over 60 per cent of his body area. 
His own physician, in association with a sur- 
geon at Phoenix, treated him with ACTH, and 
it was observed that (1) the granulation tissue 
was not nearly as exuberant as usually seen— 
healing of the areas that appeared to have third 
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degree burns seemed to take place from islands 
that remained where such islands were not ex- 
pected—and (2) in areas where burn extended 
all the way down to the muscle, homologous 
grafts took, that is, grafts from a donor other 
than the patient himself. These were pinch 
grafts. The effects on grafting and on the pro- 
liferation of granulation tissue in burns have to 
be investigated further. If we are going into a 
long wartime situation, particularly if weapons 
involving flame and other burning agents are 
going to be used, it may be that ACTH will be 
of great importance in this field. 

I think that is about as complete a survey of 
the field, both as to practical points and to de- 
velopments, as can be done briefly, but I highly 
commend to you the book on ACTH, edited 
by Dr. John Mote, that was published as a re- 
sult of the conferences last year.* A second book, 
the result of conferences in 1950, has now been 
published. 

Even so-called metabolic experts have difficul- 
ty working with ACTH and cortisone and | 
know that, whether in medical centers or not, 
we are all in the same boat—you will be explor- 
ing things in your own practice that we do not 
know about and which perhaps have not been 
seen by anyone. 

(Dr. Armstrong finished his discussion before 
the time allotted him was over, and then an- 
swered questions from persons in the audience.) 


question: In rheumatoid arthritis, how long may 
one use one of these drugs before considering that 
a course has been given, that is, two weeks, a 
month, six weeks, eight weeks—and how long is 
it safe to keep on giving cortisone? 

DR. ARMSTRONG: Not enough experience has yet 
been accumulated, but I will tell you a little of 
what is known. The general courses that have been 
given have lasted from three to eight weeks. We 
have under study at the moment some patients 
who have had cortisone for as long as six months. 
The problem is to find out whether, if you give 
the adrenal its own hormone long enough, you 
produce adrenal insufficiency—that is, whether the 
patient’s own adrenal gland will lose its capacity 
to make adrenal hormone. We have taken patients 
off cortisone for brief periods, measuring the 
ketosteroid output, and we have found that the 
adrenal, as Thorn and others show, does undergo 
a brief period of inactivity and then it comes back. 
So we find that in an arthritic patient who has 
been receiving cortisone at least up to six months 
and who has a bad exacerbation when you remove 

*Proceedings of the First Clinical ACTH Conference. Edited by 
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the drug, you are perfectly justified in starting up 
again. 

In such cases, however, you want to try to find 
out the lowest dosage that you can conceivably 
use on the patient. We give various people from 
75 mg. down to as low as 30 mg. of cortisone a 
day, and often that amount will keep the patient 
not completely free from arthritis, but sufficiently 
free from pain so he will bless you, because he 
can at least do his work. What the long term 
results of this kind of thing are going to be I 
don’t know and I don’t think anybody knows as 
yet. An important complication of very long term 
therapy is thyroid involution to myxedema levels, 
shown better by radioactive iodine uptake than 
by the conventional BMR, as pointed out earlier. 

question: Would ACTH be contraindicated in 
a patient with occasional attacks of tachycardia? 

DR. ARMSTRONG: No, not at all. There is no evi- 
dence that ACTH has any profound effect on 
heart rhythm, and one of the interesting observa- 
tions made is that in the acute myocardial insuf- 
ficiency of fresh acute rheumatic fever (where 
there is no old mitral stenosis and no mechanical 
problem in the pumping of the heart) ACTH may 
take a patient very rapidly out of failure. In terms 
of the tachycardia, there is no real evidence that 
there is trouble as long as you have the potassium 
where you want it to be. If the potassium is out 
of balance, then there are rhythmic problems in a 
digitalized patient which are fairly complex. 

question: What is the dosage in treating gout? 

DR. ARMSTRONG: That is a very important ques- 
tion. ACTH effects an extraordinarily rapid amel- 
ioration of symptoms. Your patient feels very much 
better than he would have felt when receiving 
colchicine to the point where he got diarrhea, but 
the most important thing is not just the dosage, 
but to follow up with colchicine and salicylates. I 
think it is perfectly legitimate to start a patient 
having a gouty attack on an initial dose of 50 mg. 
of ACTH and follow that up for two or three 
days at a rate of about 25 mg. every four hours. 
But start colchicine at the same time, because 
when you cut the ACTH at the end of three or 
four days, your patient won't have a very serious 
exacerbation, whereas if you do not start colchicine 
at the same time your patient will get much worse 
gout than he had initially. 

quEsTION: What is the effect of cortisone on 
hypertrophic arthritis, and have you seen cirrhosis 
of the liver associated with the use of cortisone? 

DR. ARMSTRONG: Hypertrophic arthritis with a 
great deal of inflammatory changes does quite well, 
but if it is an old inflammation that the patient has 
had for 20 years, or if there is hypertrophic arthri- 
tis of the spine, there will be some relief of pain 
on small doses of 15 mg. or so, but nowhere near 
the relief from swelling that there is in acute in- 
flamed rheumatoid arthritis. So let’s say that the 


results in hypertrophic arthritis are not negligible 
but in most instances are not good. 

There is no evidence that ACTH or cortisone 
will make cirrhosis of the liver either better or 
worse. A lot of work has been done on that ques- 
tion. I have seen cirrhosis of the liver in patients 
who have been treated and I have not been im- 
pressed. Dr. Stokes in Philadelphia has done some 
work on ACTH and cortisone in treatment of 
chronic hepatitis, and I do not think his results 
are sufficiently promising to warrant general use. 


Groen of the liver, if I may make one prac- 
tical point, ACTH has a good deal of symp- 
tomatic value in the treatment of terminal car- 
cinoma. It does not affect any neoplastic disease 
with the exception of Hodgkin’s disease in terms 
of the neoplastic cells (leukemias have had spotty 
results), but if you have a patient dying of ter- 
minal carcinoma with a great big liver and a lot of 
fever, pain and malaise, your patient will feel 
better, eat better and his malaise and fever will be 
a great deal less on very small doses—that is, 10 
mg. three or four times a day, a total of 30 or oc- 
casionally a total of 25 mg. You may be able to 
give that patient an easier type of exitus. This is a 
situation which has always been a problem in tak- 
ing care of such patients. You mustn’t fool your- 
self that it is doing the cancer any good. Some of 
us have fooled ourselves and have had to unfool 
ourselves. 

question: When do you use ACTH and when 
cortisone? 

DR. ARMSTRONG: That is a very difficult question. 
You would have to go through all the various dis- 
eases and then specify for each one. I think that 
in acute disseminated lupus erythematosus you get 
a much quicker initial result with ACTH, but 
ACTH in general should be used in a hospital or 
under circumstances where the patient can get to 
your office or to your nurse three or four times a 
day. When you send your patient out, you want to 
have him on cortisone simply because it requires 
one injection a day and is easier to administer. 
For such conditions as burns or skin diseases, the 
effect of ACTH is much more striking than that 
of cortisone. 

That is a question to which it is very difficult to 
give more than a brief indicative answer. 

question: Are these drugs contraindicated in the 
presence of toxic goiter? 

DR. ARMSTRONG: There has been some work on 
the thyroid, but that isn’t the way to treat thyroid 
disease as it stands. 

question: May ACTH and cortisone be used 
simultaneously? 

DR. ARMSTRONG: Yes—and especially in lupus 
where control with cortisone alone isn’t being 
achieved. The reason I speak so much of lupus is 
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that it is one of the hardest medical diseases to 
manage and some of us have put a lot of time 
on it. I have seen patients with disseminated lupus 
erythematosus who have been treated elsewhere 
with 100 mg. of cortisone a day for five or six 
days, and nothing happened. They get into Chi- 
cago and in addition to the cortisone we give 100 
mg. a day of ACTH and they are under control 
in two or three days. There is no reason that 
cannot be done, but you have to watch potassium 
and fluid balance. 

question: What effect, if any, has cortisone or 
ACTH on ulcerative colitis? 

DR. ARMSTRONG: In some instances it has pro- 
duced a rather dramatic remission—not in all—and 
this remission can be checked by sigmoidoscopic 
examination. The same problem exists as exists in 
the arthritides—if the patient was going into a re- 
mission anyway, maybe the ACTH didn’t do it, 
and certainly enough relapses have occurred fol- 
lowing withdrawal to make one feel that perhaps 
in those cases we have to explore the long term 
use that you were talking about rather than the 
six or eight weeks type of course. 

question: What effect on muscular dystrophy? 

DR. ARMSTRONG: So far not much. 

question: If the kidneys are severely damaged 
in disseminated lupus, is cortisone or ACTH con- 
traindicated ? 

DR. ARMSTRONG: Not at all. You can use it, and 
in fact you occasionally get a diminution of the 
albuminuria and a diminution of the red cells. 
One of the unfortunate things is that outside of 
temporary remissions after diuresis in the nephrotic 
syndrome, the results in nephritis per se are not 
very good. We are seeing some peculiar nephritic 
complications now in the long term management 
of lupus; these will be reported later. 

question: Would you give ACTH in acute 
rheumatic fever in children? 

pr. ARMsTRONG: Yes. I probably would give it 
early and for a matter of four or more weeks until 
the sedimentation rate went down further, the 
electrocardiogram improved, the evidences of myo- 
carditis left and the patient felt very much better. 
You want to be sure when you are through giving 
it that there are no streptococci in the throat to 
reactivate the process. 

question: What results have been obtained in 
the treatment of regional ileitis? 

DR. ARMSTRONG: The results that I know about 
are only, roughly, from 3 cases, and they are spot- 
ted around the country. They are not particularly 
striking, but I think it would be a very proper 
thing to work on regional ileitis. We have a case 
at the moment in the hospital that I am not willing 
to talk about because it is too early. The findings 
over the country are not at my fingertips, except to 
know that a few cases have been treated. 
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question: What is the effect of ACTH upon 
asthma? 

DR. ARMSTRONG: A very nice point. ACTH will 
do for asthma what it will do for gout. If you 
have a status asthmaticus that has become adren- 
alin-fast and you give ACTH, you will often have 
a most dramatic improvement. Thus, you can avoid 
using excessive intravenous aminophylline, which 
may cause tachycardia, and also avoid rectal ether 
and the use of helium-oxygen mixtures. But then 
you must do what I have emphasized for all these 
diseases—be sure the patient hasn't a chronic sore 
throat or sinusitis, because these patients tend to 
relapse following the withdrawal of ACTH. All 
of us have seen patients who have had really severe 
allergic asthma. One comes to mind who had 
eosinophilia of 40 per cent who could be brought 
out of asthma with ACTH so you would not 
hear one squeak in his chest. On withdrawal, the 
asthma was upon him exactly as though we had 
done nothing. So we haven't anything for asthma 
which has quite the same effect as colchicine has 
for gout to hold the patient in the improvement 
achieved by ACTH. ACTH does give you some 
leeway in handling the worst symptomatic phases. 

question: Is one justified in changing from 
ACTH to cortisone in treating early rheumatoid 
arthritis if the results are not as satisfactory? 

DR. ARMSTRONG: Yes, absolutely, and also vice 
versa. Occasionally you will start a patient on 
cortisone and get up to 100 or 120 mg. a day, and 
two weeks will go by and the patient says, “Well, 
I don’t feel any better”—perhaps he feels only a 
little well-being. In such cases it is often justifiable 
to superimpose ACTH and give 1oo mg. a day 
for a week, and often that will do just what 
you want it to do, that is, take the patient over a 
hump to the point of relief of pain. 


— is one thing about the old burnt-out 
arthritics I want to say in closing on the ques- 
tion of arthritis, because I know that perhaps as 
much as anything arthritis is the disease with 
which we all have to deal. I don’t think there is 
any such thing as an old burnt-out arthritic. When 
they get to the point of being all crippled up, all 
of them still have some inflammatory changes, 
and I don’t think they should be denied any pos- 
sible benefit from these drugs; although you can- 
not change scar tissue once it is formed and you 
may have the same amount of deformity, on the 
other hand you can change the amount of pain 
they have. A member of our staff has had a patient 
over 80 on cortisone for six months, and she has 
gone from the bedridden state in which she has 
been for over 20 years to a point where she can 
make it to a wheel chair and move about her house 
and that has made the difference between prison 
and some kind of life with friends. 
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Surgical Management of 
Obstructing Lesions of the Esophagus 
HERBERT D. ADAMS* 
THE LAHEY CLINIC, BOSTON 


A considerably greater variety of lesions of the esophagus and stomach are 
now being treated surgically. These include such important clinical diseases as 


diverticulum, cardiospasm, mega-esophagus, esophagitis, stricture, benign tumors 
and carcinoma. Procedures for the surgical management of these obstructing 
lesions are presented, many of which are now highly standardized operations, 


giving excellent results. 


closely associated physiologically, pathologi- 

cally and at the present time surgically 
with increasing frequency, any surgical discus- 
sion of one of these structures must necessarily 
include some surgical aspects of the other. I 
wish to confine this discussion to the practical 
clinical management of the surgical lesions of 
the esophagus and the proximal end of the stom- 
ach, and to the surgical technical details which 
have considerable bearing on obtaining good 
end results. 

Some years ago at a stage of the development 
of esophageal surgery (with the exception of 
procedures on the cardia and the lower end of 
the esophagus) when we did not have the pro- 
tection of antibiotics, we were struggling with 
the cumbersome multistaged and highly unsat- 
isfactory antethoracic esophagoplasties. In mark- 
ed contrast, today we can resect the esophagus 
at any level and re-establish the continuity of the 
gastrointestinal tract. The technical aspects of 
and safety factors for these procedures are now 
so well established that it is feasible to do even 
palliative resections as easily as at any other 


S& the esophagus and the stomach are so 
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level of the gastrointestinal tract. Furthermore, 
considerably greater varieties of lesions of the 
esophagus and stomach are now being treated 
surgically with constantly improving operative 
technic and results. 

Since most of the important surgical diseases 
of the esophagus are, to some extent, obstruct- 
ing in nature, they present a common symp- 
tomatology of varying degrees and combina- 
tions of dysphagia, regurgitation and substernal 
pain and distress. These symptoms are of great 
significance since they are frequently caused 
by such important clinical diseases as diverticu- 
lum, cardiospasm, mega-esophagus, esophagitis, 
stricture, benign tumors and carcinoma. Such 
patients, therefore, deserve careful study includ- 
ing fluoroscopy and roentgenograms and fur- 
ther investigation by esophagoscopy if indicated, 
since most of these lesions are now amenable to 
safe surgery, and good results are obtained if 
the diagnosis has been established at the proper 
stage of the disease. I will now consider some 
of these important lesions. 

Esophagitis of varying degrees is not uncom- 
monly associated with duodenal ulcer and the 
ulcer diathesis. This esophagitis may be only 
mild and produce minimal symptoms. We have 
seen a number of patients, however, in whom 
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the esophagitis has been so severe that there 
have been marked dysphagia and an acute 
stricture of the lower esophagus (Figure 1). 
Treatment consists of rigid ulcer management 
and careful esophageal dilatation under the 
protection of antibiotics. We have not seen this 
particular type of esophagitis and acute stricture 
progress to the permanent cicatricial type which 
requires resection except in those instances in 
which it is directly associated with cardial 
lesions and cardiospasm. 

At this point I wish to introduce a word of 
caution regarding the procedures requiring 
esophageal manipulation, such as esophagoscopy 
and esophageal dilatations, since a serious medias- 
tinitis can develop at any time associated with 
these procedures. Actual rupture of the esopha- 
gus is not necessary to produce this serious com- 
plication and mere fissuring of the edematous 
friable mucosa may lead to a fulminating 
mediastinitis. Before the days of antibiotics pa- 
tients who developed this serious complication 
could be saved only if the diagnosis were made 
within a few hours and a posterior medias- 
tinotomy carried out at once. The diagnosis was 
made on the basis of the patient's substernal, 
epigastric or back pain associated with a marked 
and immediate systemic reaction. The present 
feeling, however, is that if these patients are 
properly treated with antibiotics prophylactical- 
ly through the period of the manipulation, and 
if at the first signs of any symptoms massive 
doses of antibiotics are administered, medias- 
tinal drainage will not be necessary unless 
there is gross perforation of the esophagus 
which should be recognized at the time of the 
procedure. 

Another type of stricture of the esophagus is 
caused by the ingestion of caustic chemicals. 
This type invariably goes through an acute 
phase with various complications and terminates 
in a true cicatricial stricture of the esophagus 
involving a considerable length of this structure. 
Dilatations rarely are of any value in this situa- 
tion. Usually these patients require a gastros- 
tomy to carry them through the acute phase and 
eventually a resection of the destroyed esopha- 
gus and an esophagogastric anastomosis within 
the thorax. 

In this day of great mechanical hazards I wish 
very briefly to discuss esophageal injuries as- 
sociated with either penetrating or nonpene- 
trating crushing injuries to the thorax. Perfora- 
tion of the esophagus or the establishment of a 


Surgical Management of Obstructing Lesions of the Esophagus: Adams 
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traumatic esophagotracheal fistula may definite- 
ly result from any injury of this type. Esophago- 
tracheal fistulas of the spontaneous type almost 
always are caused by carcinoma which at this 
stage is inoperable. 

Benign esophagotracheal fistulas, however, 
may be due to trauma or to ingestion of a 
foreign body, with laceration of the esophagus 
and the membranous portion of the trachea. 
During the acute stage, nothing is given by 
mouth; the patients are fed by gastrostomy, and 
the infection is treated by administration of 
massive doses of antibiotics. Eventually these 
fistulas have to be closed. Very satisfactory ex- 
posure of this area can be obtained by the trans- 
pleural approach through the right thorax, ligat- 
ing and sectioning the azygos major vein. The 
fistula is exposed and excised and the esophagus 
and membranous portion of the trachea are care- 
fully closed under direct vision. With adequate 
use of antibiotics, primary healing without re- 
sidual infection can be expected. 


are common obstructing lesions 
of the esophagus; these are of two distinct 
types, and occur usually at three different levels 
in the esophagus. The commonest is the pulsion 
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diverticulum which arises in the cricopharyn- 
geal region and extends down into the superior 
mediastinum (Figure 2). In this type of diver- 
ticulum the dependent sac reaches such a size 
that when filled with food the weight is suf- 
ficient to angulate the esophagus at the neck of 
the diverticulum so that the lumen of the 
esophagus immediately below this point is com- 
pletely obstructed. 

Because of the great hazard of mediastinitis 
before the advent of penicillin, patients with 
esophagopharyngeal pulsion diverticula were 
best operated on by a two-stage procedure. At 
the first stage the sac was freed, elevated and 
usually sutured to the sternohyoid muscle, 
which overcame the esophageal obstruction, al- 
lowed free drainage from the sac and sealed off 
the fascial planes leading from the cervical 
region into the mediastinum. At the second 
stage, about a week after the first stage, actual 
resection of the sac was carried out. 

Another type of true pulsion diverticulum 
occurs in the lower third of the esophagus, usu- 
ally filling the mediastinum behind the heart 
and frequently causing symptoms of distress 
and pain simulating angina pectoris (Figure 3). 
Obstructive symptoms also eventually develop 
in patients with these diverticula and result in 
malnutrition of the patient. Here again, before 
the days of antibiotics, we had a number of 
cases of large pulsion diverticula of the lower 
thoracic esophagus in which the sac was freed 
and the apex sutured as high as possible to the 
mediastinal pleura. This diverticulopexy with- 
out subsequent resection gave very satisfactory 
results and there was no danger of mediastinal 
or pleural contamination. Since antibiotics have 
become available, however, these large pulsion 
diverticula of the lower third of the esophagus 
have been resected in one stage (Figure 4). 
They must be carefully mobilized, preserving 
the muscularis fibers encircling the neck of the 
diverticulum. It is most important to avoid too 
much traction on the sac in order that too much 
mucosa is not removed at the neck of the 
diverticulum, thereby narrowing the lumen of 
the esophagus, causing a stricture at this point. 

It is most important that the surgeon be 
aware of the fact that in at least half of these 
cases of large obstructing pulsion diverticula 
involving the lower third of the esophagus 
there is an associated intractable cardiospasm 
with advanced cicatricial stricturing of the 
cardia as well. If this condition is not recog- 


nized and the diverticulum alone treated, the 
obstruction will not be relieved. It will be neces- 
sary to do a secondary operation and resect the 
cardia. Therefore, in patients who have both a 
large pulsion diverticulum and a cardial stric- 
ture, it is best to resect the cardia and the lower 
third of the esophagus to above the neck of the 
diverticulum and to do an_ esophagogastric 
anastomosis at this level. 

The other type of diverticulum is the traction 
diverticulum at the level of the hilar structures 
of the lung (Figure 5). These rarely reach suf- 
ficient size to cause obstructive symptoms. How- 
ever, the inflammatory process, usually arising 
in hilar nodes, which during the healing and re- 
traction stage produces the outpocketing and 
diverticulum, occasionally involves the entire 
circumference of the esophagus, with the re- 
sulting progressing obstruction caused by stric- 
turing of the esophagus rather than by the 
diverticulum. In such a case a high transpleural 
resection of the esophagus with a high esophago- 
gastric anastomosis above the level of the arch 
of the aorta is necessary. 


serge the commonest obstructing lesion of 
the esophagus is tumor. Such tumors may be 
the result of extension and secondary to a pri- 
mary lesion in some other organ closely related 
to the esophagus, such as the bronchus, or they 
may be primary in the esophagus itself. The 
commonest form of primary tumor of the 
esophagus is carcinoma. Occasionally benign 
tumors (Figure 6) are seen, and because of 
their rarity and their amenability to permanent 
cure, they are of considerable interest. 

Benign tumors may be esophagenic cysts, 
polyps, fibromas and leiomyomas. They occur 
at practically every level in the esophagus and 
rarely require esophageal resection. The esopha- 
gus at the level of the tumor is carefully mobil- 
ized (Figure 7) and the tumor resected under 
direct vision. Fibromas and leiomyomas are in- 
tramural and encapsulated and can be careful- 
ly dissected out of the muscular wall of the 
esophagus without any extensive damage to 
the muscularis and usually without opening the 
mucosal layer. The muscularis is then carefully 
reconstructed with fine interrupted silk. Some 
of these tumors are pedunculated or mainly 
intraluminar, and the base can be excised, there- 
by opening the mucosa. All layers must be care- 
fully reapproximated with interrupted silk. 
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FIGURE 1. Stricture of the esophagus associated with duodenal ulcer. 
FiGuRE 2. Pulsion diverticulum of the cervical esophagus. 
FIGURE 3. Pulsion diverticulum of the lower thoracic esophagus. 


FicurE 4. Diverticulopexy and resection of the pulsion diverticulum of the 
lower thoracic esophagus. 


FiguRE 5. Traction diverticula of midthoracic esophagus. 


FicuRE 6. Benign tumor (leiomyoma) of the upper thoracic esophagus. 


FicuRE 7. Surgical exposure of a benign tumor of the midthoracic esophagus. 


Figure 8, Carcinoma of the esophagus in the superior thoracic strait. 


Wy 


fh. =} 8. — 


10 Postgraduate Medicine 


The commonest obstructing tumor is car- 
cinoma, which may occur at all levels, but the 
surgical approach, surgical management and 
technical details vary considerably according to 
the level involved. If the diagnosis is made at 
an operable stage, carcinoma of the esophagus 
can be safely resected at any level, including 
the superior thoracic strait (Figure 8), and the 
continuity of the intestinal tract re-established 
by displacing the stomach through the dia- 
phragm into the thorax and even into the cervi- 
cal region for esophagogastric anastomosis. We 
believe that esophagoscopy should be done in 
all cases for biopsy and grading, and any evi- 
dence of inoperability determined by direct 
vision. All patients with the higher lesions 
should also have a bronchoscopy to rule out 
direct invasion of the bronchus or trachea which 
would make the tumor definitely inoperable. 

Carcinoma of the cervical esophagus can be 
resected and the continuity of the intestinal 
tract re-established by one of two methods. In 
rare instances the lesion is of such short length 
that it is possible to resect it adequately within 
the limits of the cervical exposure and to re- 
establish continuity by the utilization of a skin 
tube from the anterior aspect of the neck. Most 
lesions, however, are not suitable for this pro- 
cedure, Furthermore, carcinoma of the esopha- 
gus. arises in the superior thoracic strait more 
commonly than in the cervical portion of the 
esophagus, and total esophagectomy and a 
pharyngogastric anastomosis in the neck must 


be done. 


I general, all the lesions involving the upper 
thoracic esophagus and those in the superior 
thoracic strait are of considerably greater seri- 
ousness than those at lower levels because of 
the magnitude of the procedure and, even more 
important, because of the extreme disturbance 
of cardiopulmonary function associated with 
these procedures. We no longer fear the com- 
plications of infection or leakage from the 
anastomosis but do see serious problems asso- 
ciated with the extensive disturbance of the 
cardiac function and greatly reduced pulmonary 
function. 

In all these high resections the possibility of 
right-sided cardiac failure during the immedi- 
ate postoperative period must be kept in mind 
since it is impossible to estimate the cardiac re- 
serve of these elderly patients and because the 


entire mediastinum necessarily must be dissect- 
ed, with considerable manipulation of the arch 
of the aorta and the base of the heart, disturb- 
ance of the innervation of the heart, the com- 
plete displacement of the stomach into the 
chest, the paralyzed diaphragm and frequently 
the necessity of opening both thoraces at the 
same time in order to remove these high lesions. 
When carcinomas are situated at these levels 
we now digitalize the patients preoperatively, 
and we believe that this is the one indication 
for leaving a tube in the stomach for some days 
after the procedure to prevent any dilatation 
of the stomach in this particular position. 

In carcinomas of the superior thoracic strait 
and low cervical region, the patients are placed 
on the operating table on their right side, left 
side up, in the usual chest position. The left 
arm is wrapped sterilely and the neck is in- 
cluded in the draping of the sterile field (Fig- 
ure g). The arm is then displaced posteriorly 
and the lower left neck is opened through a 
low cervical incision to determine the operabil- 
ity and to free this portion of the esophagus 
down into the superior mediastinum as far as 
possible. 

If the lesion has not extended to the carotid 
sheath and cervical nodes, or to other medi- 
astinal structures, such as the membranous 
portion of the trachea, and can be freed up 
satisfactorily from this approach, the thorax is 
opened by a posterior lateral incision, resecting 
the sixth rib and cutting the fifth and seventh 
ribs close to the transverse processes. The medi- 
astinum is opened above the arch of the aorta 
and the involved esophagus at this level mobil- 
ized and freed up to the level of dissection from 
above. 

With the lesion completely mobilized above 
and below, the remainder of the esophagus is 
freed up from the mediastinum, the diaphragm 
is opened widely, the gastrosplenic and gastro 
colic mesenteries are sectioned, the short gastric 
vessels are divided and the greater curvature of 
the stomach mobilized well down toward the 
antrum and pylorus, preserving the right gastro- 
epiploic artery along this curvature. The cardia of 
the stomach is mobilized and the gastrohepatic 
mesentery, including the left gastric artery, is 
secured and divided down to the antral region. 
The esophagus is transected immediately above 
the cardia and the cardia closed. The inner end 
of the left clavicle and the first rib are then 
resected through the cervical incision and the 
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FIGURE 9. Position and draping for re- 
secting the cervicothoracic esophagus. 


FiGURE 10. Excision of the inner end of 
the left clavicle and first rib and 
pharyngeal gastric anastomosis in neck. 


FIGURE Sagittal section showing 
transthoracic displacement of stomach 
into the neck. y 


FicuRE 12. Carcinoma of the upper thoracic esophagus. 
FIGURE 13. Esophagogastric anastomosis superior .and anterior to the arch of the aorta. , 


FIGURE 14. Postoperative roentgenogram of esophagogastric anastomosis shown in Figure 13. 
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fully mobilized stomach passed transthoracical- 

ly into the neck for anastomosis of the upper 
cervical esophagus or the pharynx to the top of 
the fundus (Figure 10). The detail of such an 
anastomosis is the same at any level, that is, 
a two-layer anastomosis of carefully placed in- 
terrupted silk sutures (Figure 11). 

For lesions in the upper thoracic portion of 
the esophagus at the level of the arch of the 
aorta and the hilar structures of the lung (Fig- 
ure 12), a similar transthoracic approach is 
carried out. The mediastinal pleura is opened 
below the arch of the aorta, the esophagus distal 
to the lesion is mobilized and retracted out of 
the mediastinum and the dissection carried up- 
ward (under direct vision) to free the lesion 
from the hilar structures and from the arch of 
the aorta. It may be necessary to section the 
upper intercostal vessels and turn the arch in- 
ward in order to complete this important dis- 
section from the posterior aspect of the arch 
of the aorta under direct vision. In addition, at 
these high levels, it is often necessary because of 
direct invasion of the opposite pleura to open 
the contralateral thoracic cavity during the mo- 
bilization of the carcinoma. For this reason one 
cannot overstress the importance of the anes- 
thesia and the management of these complex 
physiologic problems throughout this serious 
procedure. 

When the lesion has been entirely freed, the 
remainder of the esophagus must then be care- 
fully mobilized, the diaphragm opened, the 
stomach mobilized as previously described, the 
esophagus transected at the cardia, the cardia 
closed, the lower transected end of the esopha- 
gus tied off with a heavy braid of silk and the 
thumb from a rubber glove tied firmly over the 
end. The esophagus and lesion are then care- 
fully displaced upward from behind the arch of 
the aorta, traction maintained on the esophagus 
until the posterior rows of the anastomosis are 
completed, and the anastomosis made above and 
anterior to the level of the arch of the aorta 
(Figure 13). 


GAIN I wish to stress that in these higher re- 
sections there is a marked physiologic dis- 
turbance which is of great significance in the 
postoperative management of these cases. The 
stomach is almost totally displaced into the 
thorax, the stomach itself is extensively de- 
nervated by high vagotomy, there is marked 


reduction and disturbance of its blood supply 
(Figure 14), and it is, therefore, prone to dilata- 
tion as it lies across the pericardium. If the dil- 
atation in this particular position is allowed to 
occur, severe cardiorespiratory disturbance will 
result which may be so profound as to cause the 
death of the patient. Therefore, at this level a 
Levin tube which is placed down to the ob- 
structing lesion before operation is passed 
through the anastomosis to the level of about 
the mid-stomach opposite the pericardium at 
the time the posterior rows of the anastomosis 
are completed. This tube is kept on suction for 
three or four days following the operation to 
avoid any dilatation. Contrary to past teachings, 
we have not seen any complications arise from 
such a tube lying across the line of anastomosis. 

Lesions of the lower third of the esophagus 
and cardia are approached through a postero- 
lateral incision, removing the seventh or eighth 
rib and cutting the ribs immediately above and 
below close to the transverse processes (Figure 
15). The esophagus and the lesion are mobil- 
ized from the mediastinum under direct vision, 
the diaphragm opened and as much of the 
stomach as necessary mobilized to allow anas- 
tomosis above the resected level without tension. 
The true cardial lesions, however, require con- 
siderably greater resection of the stomach, espe- 
cially along the lesser curvature, and frequently 
may require splenectomy in order to resect ex- 
tensions into the gastrosplenic mesentery. 

The stomach is mobilized as much as is neces- 
sary (Figures 16, 17 and 18), a von Petz clamp 
is placed obliquely across the stomach, taking a 
greater length of the lesser curvature, and this 
oblique incision closed up to the approximate 
size of the esophagus above the lesion. In these 
lower lesions the esophagus often is not dilated 
at all and is frequently even contracted to a 
smaller caliber than normal, and in this type of 
anastomosis a stricture and poor function may 
result. Under these conditions it is best to in- 
crease the size of the anastomosis by enlarging 
the end of the esophagus by cutting the lateral 
wall upward for a short distance. This is supe- 
rior to the oblique incision across the end of 
the esophagus since the circulation of the tip of 
the obliquely transected esophagus is poor. 

In all cases of esophagogastric anastomosis in 
which the stomach is displaced into the thorax, 
the diaphragm must be permanently paralyzed 
by resecting a length of phrenic nerve as it 
crosses the pericardium. The diaphragm is 
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FIGURE 15. Resection of the lower third of the esophagus. 


FIGURE 16. Resection of the cardia of the stomach. Exposure and 
line of transection of stomach are shown. 


FiGuRE 17. Resection of the cardia of the stomach and closure of 
the stomach for anastomosis. - 


FiguRE 18. Esophagogastric anastomosis after resection of the 
stomach. 


FicuRE 19. Achalasia of the esophagus due to cardiospasm. 
FiguRE 20. Cardioplasty for cardiospasm. 


FiGURE 21. Mega-esophagus. 
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closed, leaving an adequate opening for the 

stomach at whatever level it passes through this 

structure. In all instances an intercostal catheter 

is left within the thorax for suction to aid rapid 
re-expansion of the lung. We have not found it 
necessary to leave a Levin tube in the stomach 
in the lower esophageal resection. 

Finally we come to a very interesting group 
of obstructing lesions which have been rather 
vaguely classified in the past under the heading 
of cardiospasm. As larger numbers of these pa- 
tients were considered for surgical treatment, 
however, only a certain number of them proved 
to have true cardiospasm and it became obvious 
that there are other rather complex conditions 
of a different nature which were formerly called 
cardiospasm. It became apparent that each case 
must be very carefully studied and evaluated 
before carrying out surgical treatment. We now 
prefer to classify these lesions under the general 
term of achalasia of the esophagus (Figure 19), 
which includes cardiospasm, mega-esophagus 
and hiatus hernia associated with cardiospasm, 
esophagitis and at times ulceration and true 
cicatricial stricturing of the cardia. 

The exact pathologic changes at this level, of 
course, must be very carefully evaluated by 
roentgenography and esophagoscopy in order to 
determine the procedure of choice and to obtain 
the best permanent results. True cardiospasm 
without cicatricial changes and stricture, as a 
rule, does not seriously interfere with the nutri- 
tion of the patient. Many of these patients may 
have had the condition for many years, but they 
have been able to adjust their eating so that 
enough food gets through their cardias to main- 
tain nourishment in spite of the development 
of considerable dilatation of the esophagus. 
These patients are most unhappy and have con- 
siderable distress, however, and eventually in 
many of the cases the contents begin to spill 
over into their lungs and chronic pneumonitis 
develops. Most of these cases can be handled 
satisfactorily by dilatations, and only those pa- 


tients with intractable lesions require surgical 
intervention. If the condition proves to be true 
cardiospasm, a simple cardioplasty can be car- 
ried out and good results obtained (Figure 20). 
If there is an associated esophagitis and cicat- 
ricial contracture, resection will be required. 


HERE is still another group of cases which 

falls into a category similar to megacolon, 
in which there is congenital absence of Auer- 
bach’s plexus at the lower end of the esophagus 
which therefore acts as an obstructing nonfunc- 
tioning segment. A tremendous dilatation, a 
true mega-esophagus (Figure 21) develops. The 
treatment of choice in these cases is careful 
preparation by prolonged decompression and 
aspiration of the esophagus, and eventually ex- 
tensive resection, including the nonfunctioning 
segment at the lower end. In some of these pa- 
tients, such a tremendous dilatation and so much 
associated pneumonitis develop that it will be 
necessary to put the esophagus totally at rest by 
gastrostomy and to improve the patients’ gen- 
eral condition and nutrition for some months 
before they undergo surgical resection. Hiatal 
hernias with associated esophagitis or ulcera- 
tion or stricture are usually related to an ulcer 
diathesis and this aspect of these problems must 
be carefully evaluated and controlled. The en- 
tire group of lesions of this type is indeed much 
more complex than it appeared to be in the past 
and the patients will require considerably more 
study and individualization as to treatment in 
order to obtain satisfactory results. 

In summary, I have presented rather briefly 
the salient features of the surgical management 
of obstructing lesions of the esophagus and the 
cardia of the stomach. It is quite apparent from 
this that the surgery of the esophagus and upper 
gastrointestinal tract has become a very complex 
field, but many of these procedures are now 
highly standardized operations, giving excellent 
results. 


H 
} 
| 


An Annotated Bibliography on 
Sludged Blood 


A bibliography designed to introduce the reader to concepts of healthy normal 
blood and vessel walls, and to the developing concepts of intravascular agglutina- 
tion of the blood and the kinds of damage which circulating sludged blood does 
to the bodies of animals and men. 


MELVIN H. KNISELY* 


MEDICAL COLLEGE OF THE STATE OF SOUTH CAROLINA, CHARLESTON 


Some time ago | was invited to give a lecture on “sludged blood” to the members 
of the Interstate Postgraduate Medical Association of North America and to prepare a 
paper on the same general theme to be published in Postcrapuate Mepicine. Reflec- 
tion quickly showed that the verbal presentation of ideas about sludge to an audience is 
quite a different thing from a proper, written, general introduction to the subject of 
sludged blood. Consequently, the verbal presentation was confined to a short talk with 
a great deal of illustration, consisting largely of colored motion pictures. 

The films showed the specific characteristics of healthy normal unagglutinated 
blood and vessel walls as photographed in the omental vessels of healthy rhesus 
monkeys.** The illustrations of some of the kinds of damage done to the body by 
sludged blood were photographed in two pathologic conditions: (1) in rhesus monkeys 
with knowlesi malaria,t and (2) a more recently prepared motion picturet showing 
the sludge developed throughout the whole circulatory system of dogs following severe 
local thermal burn. We now believe this special type of postburn sludging to be a 
major causal factor in postburn circulatory shock, in postburn toxemia and in postburn 
anemia. 

This article is intended to introduce the reader to the literature describing observa- 
tions, experiments and deductions on normal and pathologic circulatory physiology, 
particularly those dealing with sludge. 


Dr. Louise Warner (present address: National Naval Medical Center, Naval Medical Research Institute, Bethesda, 
Maryland) collected a considerable portion of the listed bibliographic material during the years 1941 to 1948. It is a 
privilege to acknowledge her assistance. 


The work described herein is supported by a grant from the Life Insurance Medical Research Fund. 


+Cf. Knisely, Stratman-Thomas, Eliot and Bloch: J. Nat. Malaria 
Soc. 4:285 (Dec.) 1945. 


*Professor and Chairman, Department of Anatomy, The Medical 
College of the State of South Carolina, Charleston, South Carolina. 


tThe motion picture on burn was a part of the record of experi- 


**The motion picture, “‘Knowlesi Malaria in Monkeys,” can be 
Warner and Knisely in 


borrowed for study by groups of physicians, such as county medical ments described by Brooks, Dragstedt, 
societies, state medical associations, groups of medical scientists, etc. Archives of Surgery, September, 1950. 
The persons and institutions which own copies of the film will be 

noted later in this paper (Section XII, pages 89 and go). 
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A" or almost all, of the medical thinking of 


our age might be classified under one or 
more of the following basic questions: 

1. How is the body constructed? (anatomy). 

2. How does the body function? (physiology, 
biophysics and biochemistry). 

3. What can go wrong with it? (pathologic 
physiology, biophysics of disease, biochemistry 
of disease and, finally, if treatment is unsuccess- 
ful, morphologic pathology). 

4. What can we do about it? (therapeutics 
and surgery and, when we know enough about 
a disease, applied epidemiology, preventive 
medicine, vaccination, preventive serums, quar- 
antine and sanitary engineering). 


In view of the above, three fundamental ques- 
tions should now be asked about sludged blood: 

1. Is there such a thing as sludged blood? 

2. If so, what is it doing to the bodies of ani- 
mals and men? 

3. If sludged blood damages the bodies of 
domestic animals and people, what can we as 
physicians and medical scientists do about it? 

These three questions should, I feel, be kept 
in mind constantly to orient our studies and to 
guide us in attacks upon the problems presented 
by the various types of blood sludge. 


Currently, there are three major groups of 
problems: 


1. To get as many people as possible to study 
and understand the meaning of the various 
types of sludged blood. 

2. To analyze the chemical and pathologic 
mechanisms of sludge. 

(a) How are the various types of sludge 
produced ? 

(b) What is the composition of each of 
the various sticky precipitates which 
in different diseases and hosts cement 
various morphologic elements of the 
blood together ? 

(c) What else can we learn about how 
each type of sludge damages the body ? 

3. To devise (a) adequate measures for pre- 
venting the formation of a sludge, and (b) 
adequate therapy causing the masses of each 


type of sludge to break up into individual blood 
cells again. 


The attempts at therapy may follow two 
courses: 

(1) Logical attempts to devise specific chemi- 
cal therapy after we have analyzed the mecha- 
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nisms which produce the sludges. The analyses 
may very well provide clues which will help 
devise competent chemical therapy. 

(2) The other approach is empirical, that is, 
to test every drug which is now available and 
follow leads which develop from such pre- 
liminary tests. Thus far, it has been found that 
quinine and atasrine® each cause the break- 
ing-up of the masses of sludge in rhesus mon- 
keys with knowlesi malaria.* Also, heparin is 
being tested as will be noted later in this paper. 

The following material is designed mainly 
to introduce the reader to the literature on 
intravascular agglutination of the blood or 
sludged blood. An attempt has been made to 
make this introduction comprehensive.t 

Most of the more relevant papers are easily 
available. Obviously, it is not possible to sum- 


*See Knisely, Stratman-Thomas. Eliot and Bloch: Knowlesi malaria 
in monkeys. J. Nat. Malaria Soc. 4:285 (Dec.) 1945. 


tit is becoming increasingly necessary to have as complete a 
bibliography as possible, a listing of papers which present some one 
or more aspects of the developing ideas about healthy normal circula- 
tion and the pathologic circulatory disturbances which follow various 
types of intravascular agglutination of the circulating blood. 

For a while at least, we hope to keep such bibliographies moder- 
ately up-to-date. There are numbers of papers which we have not 
found, shown by the fact that various authors keep turning up new 
references. Further, as continued research progresses, papers may be 
published which we do not find. Hence, if and whenever you find 
articles on these and related topics, we would deeply appreciate it if 
you would send the references to us. It is now planned to reissue 
these bibliographies or additions to them from time to time (at least 
for a while). 
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marize the total available knowledge in a very 
short paper. Further, there are many different 
points of view. Various authors are in sharp 
disagreement. Hence, it is much more impor- 
tant to introduce the reader to the general field 
of knowledge than to try to summarize all 
available knowledge in a paper which would 
have to be too brief to have clearly stated mean- 
ings. The bibliographic material approaches the 
problems of sludge from a variety of directions. 
The only consistency in this bibliography is that 
of leading scholars toward the source materials 
for study. 


The following material is divided into a number of 
sections, as follows: 

I. Three definitions of terms used in the papers fol- 
lowing (pages 17 and 18). 

II. A list of papers describing the fused quartz rod 
method of transilluminating living internal organs for 
microscopic study (page 18). 

III. A list of papers describing and validating the 
“eye method” for carrying out microscopic studies of 
the circulating blood (pages 18 to 20). (This method 
is particularly useful for studying the blood of human 
patients. ) 

IV. A statement of principles of both normal physi- 
ology and of the mechanisms whereby sludge damages 
the body, with minimal bibliographic items (pages 20 
and 21). 

V. Papers to be examined if the reader can spend 
but minimal time on this topic (page 21). 

VI. Papers to be examined if the reader has more 
time available for study (page 22). 

VII. Papers to be examined if the reader has con- 
siderable time for serious study (pages 22 to 24). 

VIII. A statement of principles of normal physiology 
and of the pathologic physiology caused by sludge with 
detailed bibliographic sources (page 24 and pages 80 
to 83). 

IX. A bibliography introducing the reader to the 
history of ideas about intravascular agglutination of 
the blood and associated phenomena (pages 83 to 85). 

X. Papers indicating the little we yet know about 
treatment of a sludge (pages 85 and 86). 

XI. A list of papers which disagree with concepts 
published from our laboratory, and our own partial 
refutations and rebuttals (pages 86 to 89). 

XII. Bibliography on sludged blood and related phe- 
nomena from our own laboratory (pages 89 to 91). 

XIII. Bibliography on sludged blood and related 
phenomena from laboratories other than ours (pages 
gt to 93). 


I. DEFINITIONS OF TERMS 


Development of the term, “sludged blood” — 
Various persons have asked members of our 
laboratory what we mean by the term, “sludged 
blood” or why we ever used this particular 
phrase for “intravascular agglutination of the 
circulating blood.” The term arose, in part, as 
follows: 
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From Webster’s “New International Diction- 
ary,” Ed. 2, p. 2370, 1948, Springfield, Mass., 
G. & C. Merriam Co. (one of the major authori- 
tative dictionaries of the English language) : 

“peFINITION: SLUDGE, n [cf. Slush, Slutch] 
1. Mud; mire; esp., a muddy deposit on tide- 
land, a river bed, etc.; ooze. 

2. New sea ice forming in thin detached 
crystals; slob. 

3. A muddy or slushy mass, deposit, or the 
like. Specif.: a) the precipitated solid matter 
produced by water and sewage treatment pro- 
cesses. b) mud from a drill hole in boring. c) 
muddy sediment in a steam boiler. d) ore dress- 
ing. (1) = Slime, n. 

4. (2) Waste from a coal washery. e) settlings 
from oils (esp. mineral oils), as the mixture of 
impurities and acid that settles out in the refin- 
ing of petroleum by sulphuric acid. f) a mix- 
ture of lime and water, as that in a gas-producer 
pit.” 

The word “sludge” is also used for liquid 
mud. And in the United States of America it is 
frequently used for the muddy, slushy precipi- 
tates formed in motor oil, which accumulate in 
the bottoms of automobile crank cases. 


LupcE” is thus a suspension of solid or semi- 

solid particles in a fluid which itself may 
or may not be a truly viscous or Newtonian 
fluid, the whole making up a material much 
more difficult to pump through tubular pipes 
than is the isolated, liquid part of the suspen- 
sion. “Agglutinated blood” has similar physical 
properties and is also more difficult to pump 
through small vessels than is fluid blood. Hence, 
the use in our laboratory of the term, “sludged 
blood.” 

Further, the term “sludge” used exactly as 
indicated is one of the terms used by engineers 
in describing the known physics of the flow of 
suspensions through pipes. Thus, one great 
value of the use of the term sludge is that it con- 
nects the biologic literature and the engineering 
literature which we as physicians and physiolo- 
gists must begin to understand in order to ap- 
preciate fully how sludged blood damages the 
body. For instance, as a small introduction to 
relevant engineering knowledge, see Babbitt, 
H. E. and Caldwell, D. H.: Laminar flow of 
sludges in pipes with special reference to sewage 
sludge. Univ. Illinois Bull. 37:no. 12 (Nov. 14) 
1939, which has an excellent historical engineer- 
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ing bibliography and, perhaps more important, 
the book, “Industrial Rheology and Rheological 
Structures,” by Henry Green (New York, John 
Wiley & Sons, 1949). 

Two more definitions are necessary in prepa- 
ration for subsequent material: 

The basic masses of a sludge—By definition, 
we are calling those masses of agglutinated 
blood cells which do not break up as they pass 
through the long, progressively narrowing cone- 
shaped arterioles and cylindrical capillaries, the 
“basic masses” of a sludge, usually abbreviated, 
particularly in conversation, to “the basics.” (See 
Figure 1.) 

“Aggregates” of basic masses—The second 
type of mass consists of cohering aggregates of 
basic masses. These aggregates are usually con- 
siderably larger than the basic masses of which 
they are composed. The aggregates do break up 
into their component basics as they (the aggre- 
gates) are forced down through the cone-shaped 
arterioles, etc. Each such aggregate breaks up 
into its component basic masses when it passes 
through an arteriole and/or capillary. In many 
patients, the basic masses so released re-form 
into new combinations, into new aggregates, as 
they are carried into widening venules in which 
the blood is flowing slowly. 

These large, relatively soft aggregates are fre- 
quently called “charge aggregates.” High-speed 
motion pictures taken at 64 frames per second 
in our laboratory clearly show that the large 
aggregates are present in the arterioles in at 
least some experimental pathologic conditions. 
Further, trained observers can easily observe 
charge aggregates in the arterioles in many 
human patients suffering from different diseases. 
Under ordinary conditions of direct microscopic 
observation, it is very easy to see charge aggre- 
gates in small venules. Hence, they are most 
frequently seen in small venules and observers 
with but minimal experience often see nothing 
but the large charge aggregates in venules. It 
requires good lens systems and_ illumination, 
and usually some experience in the microscopic 
study of living tissues, to observe the charge 
aggregates passing rather rapidly through ar- 
terioles and to study the basic masses passing 
through and forcibly bulging the terminal ar- 
terioles and capillaries. 

The scholar will wish to keep the definition 
of a sludge in mind, and to separate sharply the 
differences between basic masses and the charge 
aggregates during subsequent studies. 


Il. THE FUSED QUARTZ ROD METHOD OF 
TRANSILLUMINATING LIVING INTERNAL 
ORGANS FOR MICROSCOPIC STUDY 


1. Knisely, M. H.: Anat. Rec. 64:499-524, 1936. 
(First detailed technical description of the method.) 

2. McClung, C. E.: Handbook of Microscopical 
Techniques for Workers in Animal and Plant 
Tissue. New York, Paul B. Hoeber, Inc., 1937, pp. 
632-642. 

3. McClung, C. E.: Ibid. Ed. 3, 1950, Chapter 
VIII, pp. 477-491. (This contains good photo- 
graphs of parts of one type of the apparatus.) 

4. Knisely, M. H.: Anat. Rec. 71:503-508, 1938. 
(Describes the hollow-tipped illuminators now in 
use.) 

5. Hoerr, N. L.: See Glasser, O. (Ed): Medical 
Physics. Chicago, The Year Book Publishers, Inc., 
1944, pp- 625-627. (Describes a number of very 
useful improvements in the method.) 

6. Knisely, M. H.: See Cowdry, E. V.: Labora- 
tory Technique in Biology and Medicine. Ed. 2. 
Baltimore, Williams & Wilkins Co, 1948, p. 205. 
(This article describes in some detail the purposes 
of the fused quartz rod method, its limitations and 
the kinds of study for which it has thus far proved 
most useful. This article should be read by anyone 
planning either to use the method or to evaluate 
results derived from its use.) 

7. Peck, H. M. and Hoerr, N. L.: The inter- 
mediary circulation in the red pulp of the mouse 
spleen. Anat. Rec. 109:447-477 (March) 1951. 

8. Peck, H. M. and Hoerr, N. L: The effect of 
environmental temperature changes on the circula- 
tion of the mouse spleen. Anat. Rec. 109:479-493 
(March) 1951. 


HE two papers by Peck and Hoerr contain 

descriptions of specific arrangements of fused 
quartz rod apparatus and method of holding the 
spleen still for study. The second paper provides 
rigorous evidence that it is necessary to control 
the temperatures of the solutions flowing over 
tissues precisely, and to be very certain that the 
transillumination equipment does not vibrate. Fine 
vibrations of the apparatus (vibrations of high 
frequency and small amplitude) destroy the qual- 
ity of the microscopic images; vibration of the 
equipment produces results comparable to those 
obtained by using lenses of very low resolving 


power. 


Ill. THE “EYE METHOD” FOR CARRYING 
OUT MICROSCOPIC STUDIES OF THE 
CIRCULATING BLOOD 


This method is particularly useful for studying 
the blood of human patients. 
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FIGURE I. This is a cine-tracing from a scene in the motion picture, “Knowlesi Malaria in Monkeys.” The scene 


was photographed in monkey omentum. A small artery and vein accompany each other. The artery is the lower 
vessel. The masses in the artery are “basic masses.” The narrowest diameter of each basic is somewhere between 
15 and 25 micra. The large masses in the vein are “charge aggregates.” These are approaching 80 to go micra 
wide and from 2 to 2) times that long. The still picture presents the idea of the difference between basic masses 
and charge aggregates but for a complete understanding of how a lethal sludge kills, the reader should study 


through the whole hour-long motion picture. 


1. Knisely, M. H, Bloch, E. H., Eliot, T. S. 
and Warner, L.: Sludged blood. Science 106:431- 
440 (Nov. 7) 1947. 

2. Knisely, M. H. and Bloch, E. H.: Demon- 
stration of the method and apparatus currently 
used in making microscopic studies of the circulat- 
ing blood and local vessels of the bulbar conjunctiva 
of living unanesthetized human beings. Anat. Rec. 
100:768 (April) 1948. (This was a public demon- 
stration of the method in use, a particularly valu- 
able demonstration because it was shown to anato- 
mists who, as a class of men, are most familiar 
with, and critical of, the selection and use of 
microscopes. ) 

3. Knisely, M. H., Bloch, E. H., Eliot, T. S. and 
Warner, L.: Blood: Circulating; method and ap- 
paratus. See Glasser, O. (Ed.): Medical Physics. 
Chicago, The Year Book Publishers, Inc., 1950, 
vol. 2, p. 129. (Papers 1 and 3 contain photographs 
showing the method in use.) 


The following is an excerpt from Glasser’s 
“Medical Physics”: 


The microscopes we use are prewar Leitz dissecting scopes 
which provide good resolution at 32, 48, 64 and 96 x. The 
currently available “wide field” dissection microscopes are 
distinctly unsuitable for these observations because, as re- 
peated tests have shown, they provide much too poor re- 
solving power. The whole apparatus is designed to be easily 
portable and arranged to permit easy, safe study of supine 
human hospital patients. This is important because persons 
with the more advanced degrees of circulatory disease are 
not those who can sit or stand and come to stationary 
apparatus. 


This method permits much more precise observation of 
the mechanical condition of circulating blood and of the 
normal and/or pathologic reaction states of the vessel walls 
than does any other known method which can now be 
applied to living human beings; e.g., it permits much better 
visibility than that possible with methods which involve 
focusing microscopes on the fingernail bed or on everted 
lips, etc. Simple, obvious modifications of the method and 
apparatus are also used in pre-selecting healthy animals for 
experiments and in maintaining prolonged control observa- 
tions of blood and vessels during many types of animal 
experiments. 

Microscopic observation of the bulbar conjunctiva permits 
direct study of one set of local blood vessels and of a 
statistically valid sample of all the subject's circulating 
arterial blood. That this is a statistically valid sample of the 
circulating arterial blood of an animal has been checked in 
rhesus monkeys, dogs, cats, rats, guinea pigs and mice by 
opening an individual animal widely and studying the 
mechanical condition of the blood in tissue after tissue. 
It was first checked in a rhesus monkey with knowlesi 
malaria. In this monkey observations were made on the 
surface of the exposed pia arachnoid, surfaces of mesen- 
teries, omentum, outer surfaces of many areas of small 
and large intestines, edge of the liver, ureters, small vessels 
within large nerves, pancreas and some easily available 
inner surfaces of the striated body wall musculature, to- 
gether with observations of blood flowing on the inner 
surface of the everted eyelid and of the blood flowing 
through small vessels in the bulbar conjunctiva. In all these 
places, the mechanical condition of the blood coming down 
the arterioles was identical. Similar observations have been 
made in large numbers of animals, including traumatized 
dogs, other traumatized laboratory animals and burned dogs. 
Each animal was opened with the bloodless, sludgeless 
operation described by Knisely, Eliot and Bloch (1945). 
From this type of experiment we know that the blood 
coming down any set of arterioles in the body is a sta- 
tistically valid sample of the blood coming down all other 
arterioles of the body. Thus it is possible to study the blood 
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coming down the arterioles of the bulbar conjunctiva of 
experimental animals and of human beings and to be cer- 
tain that we are seeing a valid sample of all the observed 
subject’s circulating arterial blood. 

This concept does not hold for small veins for the simple 
reason that, as various types of circulatory disease become 
progressively worse, various sets of veins of the body re- 
spond either at different rates or to different degrees. Some 
may plug up with masses of sludge before others do, and 
the degree of charge agglutination in some tissues is greater 
than in others. 


4- Lack, A., Adolph, W., Ralston, W., Leiby, 
G., Winsor, T. and Griffith, G.: Biomicroscopy of 
conjunctival vessels in hypertension. Am. Heart J. 
38:654-664 (Nov.) 1949. Dr. Lack and colleagues 
have developed a method for microscopic study 
of the vessels of the bulbar conjunctiva which per- 
mits the use of magnifications considerably higher 
than those which thus far have been used by mem- 
bers of our laboratory on the bulbar conjunctiva 
of human beings. 

The method also apparently permits more de- 
tailed resolutions of the walls of the smaller and 
smallest blood vessels than are usually possible 
with the methods we have employed. 


r. Lack’s method requires that patients sit up 

while being observed. The eye method we 
use was intentionally designed to permit study of 
human patients who are lying down in bed. This 
was because during the long series of observations 
thus far carried out, we have found that the larger 
and more rigid the masses of sludge in the patient, 
the less the patient is apt to be able to sit up or 
cooperate. In fact, if the masses are sufficiently 
large and rigid, the blood flow is sharply reduced 
and many such patients have been totally uncon- 
scious. 

Thus the instrument designed by us was made 
to be easily portable and arranged so that patients 
who could not cooperate at all could certainly be 
observed. We do not want to exclude from study 
those patients with the worst sludges by selecting 
for study only those who can sit up. 


IV. A STATEMENT OF PRINCIPLES OF BOTH 
NORMAL ANATOMY AND PHYSIOLOGY, 
AND OF THE KNOWN MECHANISMS 
WHEREBY SLUDGE DAMAGES 
THE BODY (with minimal 
references) 


1. Microscopically visible characteristics of 
healthy normal blood and vessel walls—(a) The 
shapes and dimensions of the vessels of the 
peripheral vascular beds constitute a perpetual 
bottleneck in the circulatory system. 

(b) In completely healthy animals, and men, 
the erythrocytes are not agglutinated. Each red 


cell is free from the others, and they tend to 
repel each other slightly. In carefully handled 
tissues, even rouleaux are absent. 

(c) Leukocytes do not stick at all to healthy 
normal endothelial vessel linings. 

(d) The flow of unagglutinated blood is 
laminar or streamlined. 

(ce) Small vessels do not leak fluid rapidly 
enough to cause microscopically detectable 
hemoconcentration of the passing blood or 
tissue edema. 

(£) In the living liver, where direct micro- 
scopic observations have been made, uncoated, 
healthy normal red cells are not ingested by 
stationary hepatic phagocytes. 

(g) The flow in most 60 to 100 micra vessels 
is so rapid that individual erythrocytes cannot 
be seen. 

2. How sludged blood damages the body— 
The five major known mechanisms are: 

(a) The resistance of sludged blood to its 
own passage through the bottlenecks of the cir- 
culatory system forcibly reduces the rates of 
blood flow through all open vessels of the body. 
The larger and the more rigid the masses of 
which the sludge is composed, the more the 
rates of flow are decreased. This forcibly re- 
duces the rates at which the oxygen and glucose 
of the blood can be carried to the endothelium 
of the walls of all small vessels of the body 
(anoxia or hypoxia of the stagnant type). If 
the rates of blood flow are sufficiently slowed 
down for a sufficiently long time, this directly 
causes reduced rates of oxygen supply to the 
endothelium of most of the small vessels of the 
body. Anoxic endothelium always permits blood 
fluid to pass out through the walls of the small 
vessels. This acts toward causing (1) hemo- 
concentration of the passing blood, (2) edema 
of the surrounding tissues, and (3) reduction of 
the circulating blood volume. 

(b) Agglutinated red cells are ingested and 
destroyed, at least in some pathologic conditions, 
in the phagocytic cells of the liver, spleen and 
bone marrow. The ingestion and digestion of 
the red cells by these stationary phagocytes 
directly decrease the numbers of red cells in 
the body. This acts toward decreasing the red 
cell count (that is, causing anemia) and toward 
decreasing the circulating blood volume. 

Also, whenever these phagocytes ingest pro- 
tein-coated red cell masses, each ingestion must 
remove a finite amount of protein from the cir- 
culating blood. The rapid ingestion of large 
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numbers of red cell masses, each jacketed with 
finite amounts of protein, may very well be a 
major factor in the protein depletions which 
occur in many human hospital patients. For 
mechanism, see Knisely, M. H., Bloch, E. H. 
and Warner, L.: Selective phagocytosis. I. Mi- 
croscopic observations concerning the regula- 
tion of the blood flow through the liver and 
other organs and the mechanism and rate of 
phagocytic removal of particles from the blood. 
K. Danske Videnskabernes Selskab, Biologiske 
Skrifter, Copenhagen, vol. 4, no. 7, 1948 (in 
English). If such jacketed masses contained 
specific immune proteins when phagocytized, 
this would waste large amounts of these exceed- 
ingly precious substances. Cf. Cannon, P. R., 
Chase, W. E. and Wissler, R. W.: J. Immunol. 
47:133, 1943; and Cannon, P. R.: The function- 
al significance of specific agglutinins and pre- 
cipitins. Physiol. Rev. 20:89-114 (Jan.) 1949. 

Following severe thermal burns human pa- 
tients frequently have protein deficiencies. Fur- 
ther, protein deficiencies occur in human 
medical and surgical patients. Thus one direc- 
tion of investigation should be toward trying to 
find out at what rates proteins can be removed 
from the circulating blood by being adsorbed 
onto circulating particles, including red cells 
and red cell masses, and then ingested by the 
phagocytes of the spleen, liver and bone mar- 
row. The above factors may very well be quite 
important in initiating and maintaining protein 
deficiencies in human patients. See the small 
book, “Protein Nutrition in Health and Dis- 
ease” (Chicago, American Medical Association, 
1945)- 

(c) There is settling and sedimentation of 
masses of agglutinated blood cells out of the 
moving blood plasma during life. Under specific 
physiologic and physical conditions masses of 
agglutinated red blood cells settle to the lower 
sides of vessels. If the sedimented agglutinated 
blood cells later cement into a large mass, this 
forms a large thrombus. (Cinema-recorded.) 

(d) If the masses of which the agglutinated 
blood cells are composed are sufficiently large, 
then they plug small vessels causing multiple 
minute embolizations and/or multiple minute 
thromboses. 

There are sludges which consist for the most 
part of small basic masses with a scattering of 
larger basic masses; the latter, if not too large 
and rigid, often cause multiple minute tem- 
porary embolization. Each large mass plugs each 
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arteriole it enters, and then squeezes slowly 
through. 

Masses stranded in vessels are not circulating. 
Thus, by the volume of such masses, the circu- 
lating blood volume is decreased. Further, the 
permanent plugs dam up various numbers of 
pathways whereby blood could pass from the 
arterial system to the venous system. This acts 
toward decreasing venous return to the heart. 
Also, the multiple minute embolizations and 
thromboses obviously plug vessels which should 
conduct blood through tissues which themselves 
need to be nourished. 

(e) Various degrees of reduction of the cir- 
culating blood volume caused by items listed in 
paragraphs (a), (b) and (d) initiate, almost 
certainly by way of the vasomotor system, inter- 
mittent, prolonged, controlled shutting-off of 
the arterioles, capillaries and venules in a select- 
ed series of tissues and organs. 


yee upon the physical characteristics 
of the sludge present, including such char- 
acteristics as the sizes and degrees of internal 
rigidity of the basic masses of which the sludge 
is composed, the statistical distribution of the 
sizes, that is, the percentage of large masses and 
small masses, etc., and the degrees of stickiness 
of their outer surfaces, these five sets of major 
known mechanisms operate, each to many dif- 
ferent degrees of severity and in many different 
combinations, in different individual animals 
and persons suffering from different diagnosed 
diseases and pathologic conditions. 


Vv. PAPERS TO BE EXAMINED IF THE 
READER CAN SPEND BUT MINIMAL 
TIME ON THIS TOPIC 


The most comprehensive introduction to the 
study of sludged blood is the article by Knisely, 
Bloch, Eliot and Warner: Science 106:431 (Nov. 
7) 1947- If possible, the article describing blood 
sludge in Life magazine for May 31, 1948, should 
be studied at the same time because the photo- 
graphs in that issue of Life show parts of the 
pathologic physiology much more clearly than any 
other still pictures thus far published. Among other 
things, these pictures clearly show the settling of 
masses of sludge to the lower sides of vessels. It is a 
privilege to thank Life magazine for preparing 
this article. The technical faciiities and financial 
support of a great publishing house were necessary 
to produce these pictures. 
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VI. PAPERS TO BE EXAMINED IF THE 
READER HAS MORE AVAILABLE 
TIME FOR STUDY 


A most valuable approach would be to read 
first the article, “The suspension stability of the 
blood,” by Professor Robin Fahraeus (Physiol. Rev. 
9:241-274 [April] 1929). This article summarized 
Professor Fahraeus’ earlier experience with intra- 
vascular agglutination of the blood, which work 
led directly to the development of the well known 
in vitro sedimentation rate tests. For an introduc- 
tion and rather comprehensive summary of the 
knowledge derived over (roughly) a 20 year 
period from in vitro studies of agglutination of the 
blood, particularly by and about the sedimentation 


rate test methods, see the following papers by 
Nichols: 


1. Nichols, R. E.: A study of erythrocyte sedimentation 
rate in the horse. Thesis, Ohio State University, 1941. (This 
has an enormous bibliography.) 

2 : J. Lab. & Clin. Med. 27:1317, 1942. 


3. ——-: Ibid. 27:1410, 1942. 
4. --——: lbid. 27:1569, 1942. 
5. ———: Ibid. 28:75, 1942. 


VII. PAPERS TO BE EXAMINED IF THE 
READER HAS CONSIDERABLE TIME 
FOR SERIOUS STUDY 


If the reader has plenty of time for study, then, 
after sections V and VI would come the follow- 
ing papers, in the sequence listed: 

1. Knisely, M. H., Bloch, E. H. and Warner, 
L.: Selective phagocytosis. I. Microscopic observa- 
tions concerning the regulation of the blood flow 
through the liver and other organs and the mecha- 
nism and rate of phagocytic removal of particles 
from the blood. K. Danske Videnskabernes Sel- 
skab, Biologiske Skrifter, Copenhagen, vol. 4, no. 
7, 1948 (in English). One copy of this monograph 
was sent to each medical school library in North 
America. A copy of the paper may be purchased 
from Fuldmaegtig A. Lomholt, Assistant Secretary, 
Danish Royal Society, Ny. Vestergade 23, Copen- 
hagen V, Denmark—cost, about $2.00 American 
money. The paper discusses at length basic physi- 
ology of healthy normal frogs and, as we have 
found since, most of the statements are true of 
rhesus monkeys; it also describes specifically how 
the phagocytes which line the sinusoids of the liver 
selectively remove coated particles from the passing 
blood stream. These phagocytes do not ingest the 
healthy normal red blood cells which slide and 
bump along them. But they rapidly ingest particles 
which are coated with one or perhaps several dif- 
ferent kinds of sticky materials. The anatomy and 
physiology described in the paper are necessary 
for understanding the rates and, what is more im- 
portant, the /imitations on rates at which particles 
may be phagocytized from the passing blood. 


2. Knisely, M. H. and Bloch, E. H.: Intravascu- 
lar agglutination of erythrocytes in disease, with 
cinema demonstrations. Proc. Inst. Med. Chicago 
15:(No. 12) March 15, 1945. This is the first clear 
statement from our laboratory that sludged blood 
had been extensively studied in human beings. The 
paper lists quite a series of observed physical char- 
acteristics of masses of which various sludges are 
composed. The paper was presented before the 
Chicago Pathological Society in November, 1944 

3. Knisely, Stratman-Thomas, Eliot and Bloch: 
Knowlesi malaria in monkeys. I. Microscopic 
pathological circulatory physiology of rhesus mon- 
keys during acute Plasmodium knowlesi malaria. 
J. Nat. Malaria Soc. 4:285-300 (Dec.) 1945. This 
paper describes the pathologic physiology of a 
sludge which by itself kills the animal. Control 
studies have since then been carried out in which 
monkeys were treated with high doses of heparin 
just before the malaria parasites segmented. (Cf. 
Knisely, Stratman-Thomas, Eliot and _ Bloch: 
Knowlesi malaria in monkeys. II. A first step in 
the separation of the mechanical pathologic circu- 
latory factors of one sludge disease from possible 
specific toxic factors of that disease | abstr.]. Am. 
J. Physiol. 159:575 [Dec.] 1949; also, | abstr.] Anat. 
Rec. 109:53 [Feb.] 1951.) This heparin treatment 
prevented the development of the thick sludge 
but permitted the parasites to multiply in great 
numbers. The fact that untreated, heavily sludged 
monkeys died even with low parasite counts while, 
in contrast, monkeys with high parasite counts but 
with no sludge showed very little signs of illness 
very strongly suggests, perhaps even proves con- 
clusively, that the plugging of enormous numbers 
of small blood vessels was the killing factor in the 
untreated monkeys. 

The paper, “Knowlesi malaria, I.,” introduces 
a motion picture, but the paper itself apparently 
has not been widely read. The study of the knowlesi 
malaria sludge has provided the most precise 
knowledge we have about how a lethal sludge 
damages the body. The paper should, we feel, be 
read rather carefully by those interested in this 
field. Reprints of it are still available. 

4. Knisely, Eliot and Bloch: Sludged blood in 
traumatic shock. I. Microscopic observations of the 
precipitation and agglutination of blood flowing 
through vessels in crushed tissues. Arch. Surg 
51:220-236 (Nov.-Dec.) 1945—a paper which 
showed that the blood flowing through or beside 
mechanically crushed tissues precipitates and ag- 
glutinates into a thick pasty sludge which pours 
into the venous system and circulates. 


ince the last-mentioned paper was published, 
Dr. Warner found papers by J. Lister (On 
early stages of inflammation. Phil. Tr. London, 
1858, p. 645; also, Proc. Roy. Soc., London, 1869, 
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FicuRE 2. A drawing 
of vessels in frog mes- 
entery. The artery at 
the left runs upward 
and across and then 
closely parallels the 
vein. The original is in 
color; the black and 
white copy does not 
show the separation of 
the artery and vein 
clearly. However, this 
figure clearly shows 
that each small artery 
and small vein is cone- 
shaped. It also shows 
that each branch is 
narrower at its junc- 
tion with a stem ves- 
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sel than the diameter of the stem vessel just above the point of junction. The artist who drew this was asked to 
study some vessels in living mesentery and make a drawing but he was not told the purpose of the drawing. 
Many anatomic drawings show that arteries and veins are cones and that orifices of branches are narrower 
than stems. See, for instance, Figure 207, p. 232 in Maximow & Bloom: “Text Book of Histology,” Ed. 5, 1948, 
W. B. Saunders Company. Also, the figures in the first 70 pages of Krogh’s “Anatomy and Physiology of Capil- 


aries,” revised edition, 1929, Yale University Press. 


vol. 17, p. 429) in which he described the direct 
microscopic observation of precipitation and ag- 
glutination of blood flowing through crushed tis- 
sues. Further, experiments by Bigelow, Heim- 
becker and Harrison (Arch. Surg. 59:667-690 
|Sept.] 1949) and by Heimbecker and Bigelow 
(Surgery 28:461-473 [Sept.] 1950) and experi- 
ments by Zilliacus and Soiva (Intravaskular erythro- 
cytaggregation vid abrasion uteruskaviteten. 
Nord. med. 39:1417, 1948) have confirmed that 
the blood precipitates and agglutinates as it flows 
through vessels in and beside mechanically injured 
tissues. The paper by Zilliacus and Soiva is in 
Swedish; their own English abstract is given in full 
later (see Section XIII, page 93). 

5. Beamer, Bloch, Warner, Brooks, Anliker and 
Knisely: Sludged blood in three young pigs experi- 
mentally infected with hog cholera. Am. J. Vet. 
Research 1o:111-114 (April) 1949. The main pur- 
pose of this paper was to direct attention to the 
study of this type of pathologic circulatory physi- 
ology in those domestic animals on which we de- 
pend for food and other economic values. 

The mechanical conditions of the circulating 
blood of domestic animals and poultry suffering 


from their own peculiar diseases now most seri- 
ously need investigation. Microscopic observations 
of the blood and vessels of the eye should work 
for most species. We ourselves have studied the 
blood passing through the eyes of chickens and 
ducks, pigs, sheep, cows and horses; the eye 
method works at least for these species. Two refer- 
ences may be useful to lead the reader to concepts 
of the importance of animal diseases: Hagan, et al.: 
The relation of diseases in the lower animals to 
human welfare. Ann. New York Acad. Sc. 48:351- 
576 (April 10) 1947, and Hagan, W. A.: The In- 
fectious Diseases of Domestic Animals with Special 
Reference to Etiology, Diagnosis and Biologic 
Therapy. Comstock Publishing Co., Inc., 1943. 
A careful reading of this textbook clearly shows 
that many of the organisms which cause diseases of 
domestic animals are the same ones which cause 
the diseases of mankind. Thus, it is quite probable 
that organisms which initiate a sludge in human 
beings may very well be initiating a sludge in 
domestic animals. 

6. Knisely, Bloch, Brooks and Warner: Micro- 
scopic observations of the circulating blood of nine 


healthy normal horses, all of which had unag- 
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glutinated circulating blood cells and high in vitro 
erythrocyte sedimentation rates. Am. J. M. Sc. 
219:249-267 (March) 1950. This paper, which adds 
much to our understanding of healthy normal 
physiology and of pathologic circulatory physiology, 
provides clear evidence to refute certain expressed 
doubts concerning the pathologic significance of 
sludged blood (see Section XI, pages 86 to 89). 

7. Brooks, Dragstedt, Warner and Knisely: The 
sequence of circulatory changes following severe 
thermal burns. Arch. Surg. 61:387-418 (Sept.) 
1950. This paper states our observations and belief 
that the pathologic sludge following severe thermal 
burns is a major factor in postburn shock, post- 
burn toxemia and postburn anemia. 


HE paper on severe postburn sludge is particu- 

larly important in an age in which large mili- 
tary and civilian populations are threatened with 
atomic warfare. Professor Everett I. Evans has an 
article entitled “The burn problem in atomic war- 
fare” (J.A.M.A. 143:1143-1146 [July] 1950) which 
clearly states that following an atomic explosion a 
large number of thermal burn casualties can be ex- 
pected. It will be necessary, we feel, to find methods 
for changing the burned patient’s agglutinated 
blood back to unagglutinated blood or, better still, 
perhaps even for preventing precipitation and ag- 
glutination of the blood following burn as a gen- 
eral part of the reparative or preventive therapy 
of the severely burned. The ultimate product for 
therapy of this phase of the postburn pathologic 
physiology should be designed to be stored for 
long periods and to be given easily to enormous 
numbers of people. 

Dr. Bigelow and colleagues have two articles on 
sludged blood following burn: Heimbecker and 
Bigelow: Intravascular agglutination of erythro- 
cytes, “sludged blood,” and traumatic shock. Sur- 
gery 28:461-473 (Sept.) 1950, and Bigelow, Heim- 
becker and Harrison: Intravascular agglutination 
(sludged blood), vascular stasis, and sedimentation 
rate of the blood in trauma. Arch. Surg. 59:667, 
1949. There appear to be no major disagreements 
between their findings and ours. 


VIII. PRINCIPLES OF NORMAL PHYSIOLOGY 
AND PATHOLOGIC PHYSIOLOGY CAUSED 
BY SLUDGE WITH DETAILED 
BIBLIOGRAPHIC SOURCES 


Microscopically visible characteristics of healthy 
normal blood and vessel walls—1. The shapes and 
dimensions of the vessels of the peripheral vascular 
beds constitute a perpetual bottleneck in the cir- 
culatory system. The terminal arterioles, particu- 
larly, are the bottlenecks. (First stated by Knisely, 
Eliot and Bloch: Arch. Surg. 51:220-236, 1945. 
Stated bluntly by Knisely, Bloch, Eliot and War- 


ner: Sludged blood. Science 106:431-440, 1947.) 

All the vessels which carry blood toward indi- 
vidual tissues are long, narrow, slowly tapering, 
truncated cones. (Figure 2.) In this connection, the 
pulmonary artery branches and the intrahepatic 
blood-distributing branches of the portal vein must 
be kept in mind. The pulmonary artery and portal 
vein branches also end in bottlenecks. 

The concept that arteries, arterioles and termi- 
nal arterioles are cones rather than cylinders has 
been challenged. Consequently, Mr. Vernon Jef- 
fords, a medical student, spent the summer of 
1950 in our laboratory carefully measuring the 
diameters of portions of these vessels in living ani- 
mals to gain more precise information on this 
point. He found in frogs and mice that all such 
vessels are in reality long, narrow truncated cones. 
He calculated the angle of taper in frogs and found 
that the minimal angle of taper was 0°07’ and the 
maximal angle of taper was 2°22’. The frog vessels 
he measured were from 163 micra to 500 micra in 
diameter and the lengths of the segments he meas- 
ured were from 800 micra to 14 mm. 

The diameter and degree of taper of arteries 
measured in the mesenteries of mice were as fol- 
lows: The minimal degree of taper was 0°05’, the 
maximal angle of taper was 2°17’. The lengths of 
the vessel segments were from a minimum of 480 
micra to a maximum of 1.8 mm. 

Twenty-five measurements have been made to 
date upon mesenteric arteries of frogs and 40 
measurements upon the mesenteric arteries of mice. 

All measurements were made with a carefully 
calibrated ocular micrometer. Every segment of 
artery so measured was a cone. It is a privilege to 
acknowledge this work by Mr. Jeffords; it will be 
published later. 

When arterioles branch, each branch has a nar- 
rower lumen than that of the parent stem. Thus a 
mass which just fills the stem vessel often plugs 
the entrance to a side branch. The capillaries or 
sinusoids which carry blood through tissues are 
approximately cylinders, and the veins are slowly- 
widening cones again. 

Capillaries are at times narrower than the diam- 
eters of the contained passing red cells, may dilate 
until their internal diameters are equal to those of 
the red cells passing through them and can dilate 
at most without rupture to two to two and one- 
half times the diameters of the contained passing 
red cells. 

For statements of precise concepts about the 
diameters of capillaries, see the chapter by E. H. 
Craigie on “The comparative anatomy and em- 
bryology of the capillary bed of the central nervous 
system” (In: The Circulation of the Brain and 
Spinal Cord. Baltimore, The Williams & Wilkins 
Co., 1938, chapter 1). Craigie presents a history of 
ideas about capillary diameters. See also the follow- 
ing investigations. (Continued on page 80.) 
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Treatment of Arteriosclerotic Popliteal 
Aneurysm by Lumbar Sympathectomy 
and Extirpation 
AT THE SAME OPERATIVE SESSION 


COLLIN S. MacCARTY*, JOSEPH M. JANESt AND EDGAR V. ALLENt 


MAYO CLINIC, ROCHESTER 


One facet of the generalized disease of arteriosclerosis is discussed and records 
of 42 patients who had arteriosclerotic popliteal aneurysm seen at the Mayo Clinic 
since 1940 are surveyed. Operative technics utilized are presented; these procedures 
should be carried out early in the course of popliteal aneurysm. To delay is to 
invite the development of severe ischemia which cannot be relieved by any treat- 
ment except amputation. 


old age are increasing in frequency. have been refined. The surgical and medical 

Arteriosclerosis becomes a more evident management of Raynaud’s disease, thrombo- 
problem. One facet of this disease, the arterio- —_ angiitis obliterans, causalgia, hyperhydrosis and 
sclerotic popliteal aneurysm, is the subject of — other allied conditions has been well described 
this article. This lesion interests many physi- and classified. The role of surgery of the sym- 
cians because it is a local manifestation of a pathetic nerves as an adjunct to the treatment 
common, yet unsolved, diffuse disturbance. The of arteriosclerosis obliterans remains to be estab- 
vascular surgeon’s specialty is augmented be- lished. However, lumbar sympathectomy as a 
cause of the generally good results which he part of the surgical management of arterio- 
can obtain by proper management of this sclerotic popliteal aneurysm seems to be well 
lesion. The neurologic surgeon’s role is impor- __ established, except for a few details. The pur- 
tant, in turn, because he assists in combating __ pose of lumbar sympathectomy in the treatment 
the altered physiology brought about by the de- _ of arteriosclerotic aneurysms by extirpation of 
velopment of the aneurysm and the surgical them is to increase to a maximum the flow of 


AN life expectancy is prolonged, diseases of cations for surgery of the sympathetic nerves 


procedures which were necessary to eliminate it. _ arterial blood to the feet in preparation for im- 
In 1924 Adson and Brown’ described the _ pairment of arterial circulation resulting from 

treatment of peripheral vascular disease of vaso- _— extirpation of aneurysms. 

spastic origin by lumbar sympathetic ganglion- In discussing the surgical therapy of aneu- 


ectomy and trunk resection. Their work was _ rysms in general, one must mention in passing 
initiated by the ramisectomies described by the pioneer work of Halstead, Matas* and 
Royle’ in the therapy of spastic extremities. others, who described technics and fundamental 


During the past 25 years the technics and indi- _ principles which are well known to all. In con- 
*Section on Neurologic Surgery, Mayo Clinic, Rochester, Minnesota. sidering the specific treatment of arteriosclerotic 
+Section on Orthopedic Surgery, Mayo Clinic, Rochester, Minnesota. . — 

{Division of Medicine, Mayo Clinic, Rochester, Minnesota popliteal aneurysms, great credit is due to Mul- 
Presented at the thirty-fifth annual Assembly of the Interstate Post- 5 
graduate Medical Pomcet Bven of North America, Chicago, 1950. , vihill and Harvey, Bird,® Gage’ and Richards 


25 


COLLIN S. MacCARTY 


and Learmonth.* More recently Linton’s work” 
has renewed interest in this surgical approach. 
Janes and Ivins’? recently commented on 42 
cases of arteriosclerotic popliteal aneurysms re- 
corded at the Mayo Clinic during the past 10 
years. Fifty-five per cent (23) of the patients 
were seen during the past three years. Forty- 
one of the lesions occurred in men, 1 in a wom- 
an. The youngest patient was 48 years old and 
the oldest was 88. Twenty-one patients presented 
bilateral popliteal aneurysms, and of these, 1 
had, in addition, bilateral femoral aneurysms. 
Another patient had an aneurysm of the left 
dorsalis pedis artery; another presented aneu- 
rysms of both iliac arteries and both femoral 
arteries in addition to the popliteal aneurysms. 
Twenty patients did not have surgical therapy. 
Twenty-two patients were operated upon. Seven 
(17 per cent) required amputation without sym- 
pathectomy or extirpation of the aneurysm be- 
cause of arterial insufficiency with impending 
or frank gangrene. Early sympathectomy and 
extirpation of the aneurysm probably would 
have saved these extremities. One patient under- 
went lumbar sympathectomy only. The remain- 
ing 14 patients (33 per cent of the entire group) 
were treated by direct surgical attack on the 
aneurysm itself, with or without sympathec- 
tomy (Table 1). In this group there were 15 
aneurysms. One patient, a man 61 years old 
with extensive aneurysms of the lower femoral 
and popliteal arteries, underwent, not both at 
the same time, sympathectomy and aneurysm- 
orrhaphy without extirpation; bilateral amputa- 
tion was subsequently necessary. 
Eight patients who had 9g popliteal aneurysms 
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were treated by lumbar sympathectomy and ex- 
tirpation of the aneurysms (Table 2). In 3 of 
these 8 cases sympathectomy and extirpation of 
the aneurysms were done at the same operative 
session. These 3 cases are worth discussing in 
detail, although all 8 patients obtained essen- 
tially good results. It is our opinion that the 
situation in at least 2 of these 3 cases was such 
that performance of the two procedures at the 
same operative session was almost demanded if 
the involved legs were to be saved. 


b Beers is some diversity of opinion as to the 
optimal time at which to treat popliteal 
aneurysms after preliminary lumbar sympathec- 
tomy. It has been suggested by Smithwick" and 
Linton® that 10 days be allowed to elapse be- 
tween lumbar sympathectomy and extirpation 
of the aneurysm. It is their opinion that this 
period of waiting is imperative to establish 
“stabilization of the vascular system in its maxi- 
mum degree of vasodilatation.” Linton wrote 
that “both procedures should not be done at the 
same operation because of the danger of surgical 
shock with a drop in arterial blood pressure.” 
These arguments are not infallible, and we ques- 
tion whether the multiple-stage procedures are 
necessary if the proper approaches to the sym- 
pathetic chain and the popliteal aneurysms are 
utilized. It has been our experience clinically 
that maximal dilatation after sympathectomy oc- 
curs immediately. This has been described ex- 
perimentally by Smithwick."’ We therefore can- 
not see any reason from this standpoint for 
waiting. 
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Secondly, the anterior-flank, extraperitoneal, 
muscle-splitting approach to the lumbar sym- 
pathetic chain and ganglia (Figures 1 and 2) 
has eliminated one very important factor in 
producing shock in these people. We feel that 
the lateral position, utilized by many, is more 
likely to be shocking than when the patient is 
reclining on his back, as is customary in the 
anterior-flank approach as described by Flot- 
how."* This position on the table is maintained 
during removal of the aneurysm by utilizing 
the medial approach to the aneurysm, as de- 
scribed by Elkin’* (Figure 3). We have done 
approximately 145 lumbar sympathectomies, 63 
of these bilaterally at the same operative proce- 
dure, without producing shock. Therefore, be- 
cause maximal dilatation is desirable at the time 
of extirpation of the aneurysm, and because 
the element of shock has been practically elim- 
inated from surgery of the sympathetic nerves, 
we have felt that performance of the two pro- 
cedures at one operative session might be con- 
sidered in these cases. 

It is obvious that a single period of anesthesia 
in older persons is preferable to multiple periods, 
particularly if the anesthesia time can be sub- 
stantially reduced. Extirpation of the aneurysm 
and sympathectomy done at one operative ses- 
sion do this, although extirpation is begun only 
after the extremity has been sympathectomized 
by the anesthetic agent and the ganglionectomy. 
It has been established by studies of skin tem- 
perature during lumbar sympathectomy that 
ether or a combination of pentothal sodium, 
nitrous oxide, oxygen and curare or a spinal an- 
esthetic agent is effective in producing vaso- 
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TABLE 2 


ARTERIOSCLEROTIC PoPLITEAL ANEURYSMS 
Summary or 8 Cases in Wuicn 9 ANEURYSMS WERE TREATED BY SYMPATHECTOMY AND EXTIRPATION 


TABLE 1 


Cases or SurcicAL ATTACK ON ANEURYSM 


Sympathectomy with extirpation 9 
Nonsimultaneous 6 
Simultaneous 3 


Sympathectomy with aneurysmorrhaphy 


Nonsimultaneous 4 
Ancurysmorrhaphy alone 1 
Extirpation alone 1 


dilatation during the operation.’*:* The relaxa- 
tion obtained with ether anesthesia alone is not 
adequate for a good muscle-splitting procedure. 
Spinal anesthesia is likely to produce shock in 
these people. The most satisfactory anesthetic 
agent for this operation in our experience is the 
combination of pentothal sodium, nitrous oxide, 
oxygen and curare. 

Emergency or semi-emergency situations occa- 
sionally occur when these lesions are present. 
The aneurysm breaks or thrombosis occurs 
peripherally. The patient is in poor condition. 
He is in danger of dying or losing his leg. In 
the past, he frequently did lose his leg. Because 
performance of lumbar sympathectomy and ex- 
tirpation of the aneurysm at one operative ses- 
sion might prevent this calamity, we think the 
procedures are worthy of consideration. They 
have produced beneficial results for us when 
utilized in this manner. Hence, we should like 
to present the following 3 cases. 


OPERATION 
PATIENTS, YEARS | 


INTERVAL BETWEEN 


YEAR RESULTS 


: returned to work 


; returned to work 


returned to work 


Good; 


3 
4 52 Good: returned to work 
5 23 (left) 

—— 62 a : 1948 Good; returned to work 
6 34 (right) 
7 63 Simultaneous 1949 Good 
8 68 Simultaneous 1949 Good; returned to work 


Simultaneous 


1950 Good to date; too recent for final assessment 
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Figures 1 (above) and 2 (right). Anterior-flank, muscle-splitting, 


extraperitoneal approach to the lumbar sympathetic chain. 


REPORT OF CASES 


Case 1—A farm wife 63 years old was admitted to 
the clinic on July 19, 1949, with a right popliteal aneu- 
rysm of two months’ duration. For 25 years she had 
had venous insufficiency of the right calf and ankle. 
She had complained of intermittent claudication for 
the two years previous to her visit to the clinic. The 
aneurysm was first noted in May, 1949. She had severe 
hypertension of three years’ duration with episodes of 
relatively severe epistaxis. Her blood pressure was 200 
systolic and 100 diastolic, expressed in millimeters of 
mercury. There was a right popliteal aneurysm, absent 
dorsalis and posterior tibial pulses on the right, and an 
absent posterior tibial pulse on the left. The value for 
hemoglobin was 9.2 gm. per 100 cc. of blood. Prelimi- 
nary arteriography of the right femoral artery disclosed 
adequate collateral circulation. Five hundred cubic 
centimeters of blood was administered intravenously 
preoperatively. 

On’ August 3, 1949, right lumbar sympathectomy 
was performed, in which an anterior-flank, muscle- 
splitting retroperitoneal approach to the sympathetic 
chain was employed. The first, second and third lum- 


bar ganglia were removed. The aneurysm was ex- 
tirpated uneventfully. The patient’s postoperative con- 
valescence was uneventful, without neurologic defects 
or other significant circulatory embarrassment. 


Case 2—The patient was a man 66 years old. He 
was admitted to the hospital in a state of cardiac de- 
compensation on August 6, 1949. In 1945 an aneurysm 
of the left popliteal fossa had been discovered. In 
1948 pneumonia had precipitated evidence of cardiac 
decompensation. From that date onward he had noted 
increasing exertional and paroxysmal nocturnal dysp- 
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FiuRE 3. Medial approach to the popliteal aneurysm. 


nea. There were associated anginal pains which ex- 
tended down the left arm and which could be relieved 
by nitroglycerin. In February, 1949, digitalis, amino- 
phylline and phenobarbital therapy also was necessary. 
One weck prior to the patient’s admission to the hos- 
pital, the aneurysm began to swell rapidly and the 
cardiac decompensation became more evident. 
Examination disclosed a large leaking left popliteal 
aneurysm and a small right popliteal aneurysm. The 
left dorsalis pedis pulse was absent and the left pos- 
terior tibial pulse was reduced. One day after admis- 
sion the patient became critically ill from cardiac fail- 
ure. The value for hemoglobin was 7.5 gm. per 100 
cc. of blood, erythrocytes numbered 2,690,000 and leu- 
kocytes 5,500 per cubic millimeter of blood, urea 
amounted to 50 mg. per 100 cc. of blood, results of 


Femoral (popliteal) 
vein, 


Saphenous ne 


serologic tests were negative. The electrocardiogram 
revealed evidence of severe coronary sclerosis, with 
myocardial damage. The bromsulfalein test of hepatic 
function disclosed grade 2 retention of dye. 

Treatment consisted of the administration of oxygen 
and digitalis, prescription of a low-sodium diet and the 
cautious transfusion of blood. The general condition 
of the patient remained critical. Because of the con- 
tinued loss of blood from the leaking aneurysm, sur- 
gical intervention seemed advisable. 

On August 13, 1949, left lumbar sympathectomy 
was performed. The anterior-flank, muscle-splitting, 
retroperitoneal approach was utilized. Immediately after 
this, the popliteal aneurysm was removed by way of 
the medial approach described by Elkin.1* Nitrous 
oxide, oxygen, pentothal sodium and curare were the 
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anesthetic combination. Five hundred cubic centimeters 
of blood was given intravenously. The aneurysm meas- 
ured 10 by 7 by 7 cm. 

Postoperatively, the patient’s foot was cool but sen- 
sation and motor function were normal. The patient 
was out of bed on the tenth postoperative day (August 
23, 1949), and was dismissed from the hospital on 
August 29, 1949. His general condition was markedly 
improved. In April, 1950, he wrote that the circulation 
of his foot was good and that he had returned to his 
desk job for limited work. 

Case 3—A man 82 years old had first become aware 
of his right popliteal aneurysm five years prior to his 
admission (May, 1950) to the clinic. Three weeks 
before admission he had noted pain in the popliteal 
fossa and enlargement of the aneurysm. Examination 
showed the systolic blood pressure to be more than 300 
mm. of mercury. The posterior tibial and dorsalis pedis 
pulses were absent on the right, and the posterior tibial 
pulse was absent in the left foot. He had severe arterio- 
sclerotic heart disease with hypertension, sinus arrhyth- 
mia and a right bundle-branch block. There were 
torsion and calcification of the aorta and calcification 
of many peripheral vessels. Arteriography of the right 
femoral artery on May 6, 1950, revealed fair collateral 
circulation and the popliteal aneurysm. 

On May 9, 1950, right lumbar sympathectomy was 
performed and the aneurysm was removed. The an- 
esthetic procedure and surgical technic described previ- 
ously were used. Throughout the procedure the systolic 
blood pressure exceeded 350 mm. of mercury. The 


patient’s postoperative convalescence was essentially un-. 


eventful, although the right foot remained slightly 
cooler than the left and there was some weakness of 
dorsiflexion of the foot and some hypesthesia in the 
sensory distribution of the peroneal nerve. The patient 
was dismissed from the hospital on May 23, 1950, and 
from our care on June 2, 1950. 


COMMENT 


Immediately during the postoperative period 
these patients experienced considerable coolness 
of the extremity that had been operated on, but 
‘the presence of sensation and motion of the 
toes were hopeful signs. It has been our practice 
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extirpation done at the same operative session 
were distinctly of benefit. The theoretical rea- 
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sent a difficult therapeutic problem. The 

continued loss of sodium in pancreatic secre- 
tion produces a characteristic clinical syndrome. 
Profound weakness, fatigue, anorexia, nausea, 
vomiting, dehydration, loss of weight and men- 
tal lethargy may be encountered. Accompany- 
ing these changes are a decreased concentration 
of sodium, chloride and bicarbonate in the 
serum. Treatment of pancreatic fistula necessi- 
tates knowledge of the physiology of the pan- 
creas, the crystalloid content of the pancreatic 
secretion and the results of its loss, the steps to 
restore and maintain fluid balance, the measures 
which can be taken to protect the abdominal 
wall and the surgical procedures to be under- 
taken where needed. 

Pancreatic juice is an opalescent fluid with a 
pH ranging from 7.5 to 8.5. Secretion is under 
the control of secretin, producing water and 
inorganic salts, and the vagus nerves, producing 
enzymes. Harper and Raper* have reported that 
pancreozymin also causes the pancreas to secrete 
ferments. The alkaline secretin juice washes the 
enzymes from the alveoli of the pancreas. 

The fraction of pancreatic juice produced by 
secretin stimulation contains sodium, potassium, 
calcium, chloride and bicarbonate ions. Analyses 
of fluid lost through external pancreatic fis- 
tulas®** (Table 1) show that pancreatic juice 
contains sodium in concentration about equal 
to that in the blood plasma. Gamble’ gives the 
value for sodium in the blood plasma as 142 
mEq. per liter. 

The syndrome, due to deficiency of sodium, 
has unknowingly been produced in the labora- 
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tory animal by making a complete external pan- 
creatic fistula. Sodium deprivation in the human 
leads to the same clinical picture. The effects of 
sodium loss produced in the adrenalectomized 
animal or as observed in the patient with Addi- 
son’s disease likewise reproduce the syndrome 
seen in some untreated patients with pancreatic 
fistula. 


TABLE 1 


ANALYsis OF FLuip OpTAINED FROM PANCREATIC 
Fistuca* 


MILLER AND WIPER | MILLER AND GINSBERG 


Sodium 138 149 


Potassium 4.3 
Calcium | 2.2-3.2 1.6 
Chloride 60-80 95 
Bicarbonate | 60-75 61 


*All values are expressed in milliequivalents per liter. 


McCaughan’ produced the syndrome of sodi- 
um deficiency in dogs, without calling it that, 
by creating a complete external pancreatic fis- 
tula. The condition was invariably fatal in five 
to eight days, the course being characterized by 
rapid and pronounced dehydration, weakness, 
anorexia, vomiting and death. The value for 
plasma chloride was moderately reduced, but a 
constant or significant variation in carbon diox- 
ide combining power of the blood was not 
noted. Slight elevation of the value for urea 
nitrogen was found. The author did not report 
the value for sodium. He stated that the ad- 
ministration of physiologic saline prolonged life 
and maintained normal blood chemistry. Simi- 
lar effects were noted after oral administration 
of pancreatic juice which contains sodium ion. 

The production of experimental sodium de- 
ficiency in the human by McCance* resulted in 
a similar syndrome. Loss of the sense of taste, 
anorexia, nausea, fatigue, exhaustion and a dull- 
ing of the mental faculties were found. A rise 
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in the erythrocyte count and the values for 
hemoglobin, red blood cell volume, and plasma 
protein occurred. The concentration of sodium 
ion in the blood plasma was greatly decreased. 

The importance of loss of sodium in the urine 
in adrenalectomized animals has been empha- 
sized by Loeb, Atchley, Benedict and Leland.* 
The syndrome produced in these animals has 
its counterpart in adrenal insufficiency in the 
human. The manifestations of these conditions 
are similar and do not need enumeration. 

Loss of sodium in the pancreatic juice will 
produce the same syndrome. One such instance 
has been reported previously.® 


Case 1—A 25-year-old white male was shot in the 
upper abdomen, one of the sequelae being an external 
pancreatic fistula. Repair was attempted but was un- 
successful. The patient was subsequently transferred for 
further care four months after being injured. 

Fatigue, anorexia, dehydration, loss of weight and 
mental lethargy were found. A pancreatic fistula was 
present in a partially healed paramedian incision in the 
left upper quadrant of the abdomen. 

Loss of fluid through the fistula was great in amount, 
varying from 1000 to 1700 cc. in 24 hours. This loss 
was reflected in the values for the various constituents 
of the blood. The values for erythrocyte count and 
hematocrit were reported to be normal while that for 
total protein was slightly elevated. The value for sodi- 
um was 113.3 mEq. per liter, for chlorides 91.2 and for 
the carbon dioxide combining power 16.3. The patient 
was in a state of dehydration so that corrected values 
would have been much lower. Normal values for sodi- 
um, chloride and carbon dioxide combining power, 
according to Gamble,! are respectively 142, 103 and 27. 
The value for sodium in this patient was well below 
the level regarded as diagnostic in Addison’s disease. 


Fluid balance must be restored and main- 
tained. The therapy should be directed toward 
decreasing pancreatic secretion to save the sub- 
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stances lost through the fistula and toward the 
replacement of these constituents in the blood 
plasma. 


| Sra of pancreatic secretion may be dimin- 
ished by a number of drugs.®:* Epinephrine 
and ephedrine caused material decrease in secre- 
tion by diminution of flow of blood through 
the pancreas by vasoconstriction. Epinephrine 
was dramatic in action but the side effects of 
repeated doses were undesirable. Ephedrine was 
used over a period of days with moderate reduc- 
tion in flow and lack of side effects. Atropine 
decreased pancreatic secretion by inhibition of 
the vagus nerves at two points. One of these 
actions was directly upon the pancreas. The 
second was by an indirect action through the 
vagus nerves on the stomach. Gastric acidity and 
motility were reduced so that less stimulation 
of the secretin mechanism was produced. Tetra- 
ethylammonium chloride produced a slight in- 
hibition of pancreatic secretion by paralysis of 
the parasympathetic and sympathetic ganglia 
but caused undesirable side effects. Therapeutic 
doses of sodium bicarbonate given orally did not 
appreciably effect the rate of pancreatic secretion. 
Food and water given orally increased the 
rate of pancreatic secretion for these substances 
acted as vehicles to carry acid from the stomach 
into the duodenum and to start the secretin 
mechanism working. A considerable increase in 
rate of secretion occurred when dilute hydro- 
chloric acid was given by mouth. A similar 
effect, when dilute hydrochloric acid was given 
through a Levin tube into the duodenum, was 
demonstrated. 
On the basis of the observations in the pre- 
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-eding paragraphs, the recommendation is made 
that in those instances of pancreatic fistula in 
which fluid and electrolyte loss is large and the 
fistula is of recent onset, nothing be given orally. 
A Levin tube with continuous suction attached 
should be placed into the stomach in an at- 
tempt to remove as much acid as possible, pre- 
vent its entrance into the duodenum and keep 
the secretin mechanism at the lowest possible 
rate of activity. Ephedrine should also be given 
to decrease the rate of pancreatic secretion. 

Thomas and Ross’ have put some of these 
principles into effect in the treatment of an ex- 
ternal pancreatic fistula. A summary of their 
case follows: 


A 67-year-old white male had a radical operation 
performed for carcinoma of the ampulla of Vater. Evi- 
dence of a pancreatic fistula was noted on the ninth 
postoperative day. Drainage was noted for the follow- 
ing eight weeks except for one short period of spon- 
taneous closure. After a control period of four days, 
total intravenous alimentation using various solutions 
was started. Closure of the fistula occurred on the 
twelfth day of therapy and the third day of amicEN 
administration. The authors inferred that the inhibition 
of pancreatic secretion was due to removal of stimula- 
tion normally produced by food as well as to actual 
inhibition by the hydrolyzed protein. The regimen was 
deficient in salt which led to clinical dehydration and 
the loss of several pounds in weight. 


Fluid replacement is chiefly a matter of the 
administration of adequate amounts of physio- 
logic solution of sodium chloride intravenously 
in the presence of sufficient plasma protein to 
hold the salt in the circulating medium. Cal- 
cium gluconate should be given with the in- 
travenous fluids because calcium is lost in the 
pancreatic fluid. The administration of sodium 
bicarbonate is not necessary as sufficient bicar- 
bonate ion is produced as a byproduct of the 
respiratory process. Necessary amounts of ci- 
trated whole blood and blood plasma must be 
given. 

Protection of the subcutaneous tissues and 
skin from enzymatic digestion, where neces- 
sary, may be provided by many substances.®:* 
A 1 per cent solution of acetic acid in glycerin 
is recommended to keep trypsinogen inactive. 
Tenth normal hydrochloric acid will do the 
same, but will produce moderately severe 
burning when applied to the abdominal wall. 
VASELINE® or a moderately thick suspension of 
aluminum powder in mineral oil also affords 
protection. Care must be exercised to prevent 
the suspension of aluminum powder from cak- 
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ing. Ether will remove old applications satis- 
factorily. Local applications to inhibit pancreatic 
secretion are worthless. Occlusion of the orifice 
of the fistula by any locally applied preparation 
will obstruct flow and produce pain in the 
epigastrium, nausea and vomiting. Where secre- 
tion is profuse, the mechanical device described 
previously’? or a small rubber catheter placed 
in the wound, combined with a motor suction 
device, will remove the irritating fluid. 

The majority of pancreatic fistulas will close 
spontaneously with proper restoration of nutri- 
tional balance. A fistula resulting from complete 
severance of the main duct of the pancreas must 
be treated by operation. An attempt to close a 
fistula surgically in the unprepared patient, how- 
ever, may lead to failure. How long the patient 
and the surgeon should wait for spontaneous 
closure will depend on the physical status of the 
patient and his unwillingness to delay. Various 
estimates of from six months to a year have been 
proposed as a waiting period. In some instances 
this will be found too long as it is impossible or 
inconvenient for a patient with a fistula to be 
about his normal work, particularly if large 
quantities of fluid are being secreted. When 
digestion of the abdominal wall has occurred, 
the patient will be unable to work. 


LLUsTRATIVE of spontaneous closure of a fistula 

of prolonged duration is the instance cited in 
case 1. Fluid balance was restored by physiologic 
saline and glucose solution administered in- 
travenously in the initial stages of treatment. 
The patient later was placed on a diet contain- 
ing large amounts of protein and calories. Ap- 
petite was poor, however, and at times he even 
refused fluids. With return of appetite, a gain 
in weight of 30 pounds ensued. The plasma 
electrolyte pattern assumed a relatively normal 
form in five weeks. At a time when the patient 
was considered ready for transplantation of the 
fistula into the most proximal portion of the 
jejunum, spontaneous closure occurred. 

The choice of operative procedure is implan- 
tation of the fistula into the stomach or the 
upper portion of the jejunum. Occasionally one 
finds a fistula with one external orifice which, 
when followed at the time of surgery, breaks 
up into a number of smaller radicles going to 
different portions of the pancreas. It is impos- 
sible to effect a satisfactory anastomosis between 
these very small passages and the stomach or 
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jejunum. Excision and suture of the involved 
area must be done. This is not as satisfactory a 
procedure and should not be done routinely be- 
cause of the high incidence of failure. 

Surgical correction was undertaken in the fol- 
lowing case, previously reported,’® primarily be- 
cause of the duration of the fistula. The patient 
had been restored to a metabolic balance but 
closure did not result. 


Case 2—A 26-year-old white male had had several 
episodes of abdominal pain. Laparotomy, after a par- 
ticularly severe attack, was done elsewhere. An abscess 
involving the pancreas and the omental bursa was 
found and drained. An external pancreatic fistula was 
noted shortly after operation. 

About five months later surgical correction of the 
fistula was undertaken. A fistulous tract was followed 
to the head of the pancreas. Because of the small in- 
ternal diameter of the tract, it was ligated at the 
pancreas. 

Recurrence of the fistula with the production of a 
small amount of fluid was noted about 12 days after 
operation. Ephedrine was given orally and complete 
closure was obtained after a short period. 


In the following case, previously reported,” 
the patient was unwilling to wait for a long 
period for spontaneous closure to occur. Meta- 
bolic restoration had been effected without re- 
sultant closure. 


Case 3—A 33-year-old white male, who had had 
one laparotomy for traumatic acute pancreatitis and a 
second for pyloric obstruction, was admitted with re- 
current symptoms of obstruction at the pylorus of the 
stomach. A congenital cyst of the stomach was re- 
moved by partial gastrectomy. The stomach was 
mobilized with difficulty from the pancreas and one 
of the sequelae was an external pancreatic fistula. 
Closure did not result from treatment. 

When laparotomy was done, a fistulous tract about 
1.5 cm. in length and 0.3 cm. in width was found to 
lead to the head of the pancreas. A raw area, contain- 
ing multiple small areas from which pancreatic secre- 
tion was seen to exude, was present in the body of the 
pancreas about 1 cm. to the left of the main tract. Be- 
cause of the number of separate tracts present and the 
fragility of the wall of the main tract, transplantation 
of the fistula was not done. The main tract was ligated 
triply and the raw area was sutured, both with silk. A 
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mechanism for drainage was not provided. Recurrence 
of drainage of slight degree was noted postoperatively 
for a short period but closure of the fistula finally 
occurred. 


SUMMARY 


_ continued loss of large amounts of sodi- 
um through an external pancreatic fistula 
will produce a characteristic syndrome. Treat- 
ment primarily is directed toward the restora- 
tion and maintenance of fluid requirements and 
blood chemistry. The administration of physio- 
logic saline, blood and plasma, the latter two 
substances to hold sodium in the blood stream, 
will correct the abnormal state produced by loss 
of sodium. Since Calcium is also lost, it must 
be replaced. During the period immediately 
after establishment of the fistula, the rate of pan- 
creatic secretion and therefore loss through the 
fistula, can be considerably reduced. Since the 
production of salt and water in pancreatic secre- 
tion is governed by the secretin mechanism, 
which is secondarily dependent upon gastric 
acidity and motility, a regimen which includes 
oral starvation and continuous aspiration of the 
acid contents of the stomach will be helpful. 
The administration of ephedrine will also de- 
crease the rate of secretion by vasoconstriction 
in the pancreas. If digestion of the subcutaneous 
tissues and skin occurs, the several measures out- 
lined will be useful. 

Such a program may lead to spontaneous 
closure of the fistula. If closure does not occur in 
a period of two weeks, oral starvation and con- 
tinuous suction of the stomach will have to be 
abandoned. Continued attention to metabolic 
balance in the form of intravenous administra- 
tion of a physiologic solution of sodium chloride 
and a diet rich in protein and calories will result 
in closure in many of these instances of chronic 
fistula. Surgical closure is reserved for the small 
number of patients who do not respond to these 
measures or who are unwilling to wait for 
closure over a prolonged period of time. 
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Carcinoma of the Colon 
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Carcinoma of the colon is a very insidious lesion presenting very few early 
manifestations. Change in bowel habits, hemorrhage from the rectum and abdom- 
inal pain are the three most common symptoms. The lesion is less invasive than 
many tumors, as indicated by the fact that the five-year survival rate following 
resection is between 50 and 55 per cent. The postoperative mortality rate at the 
present time ts in the neighborhood of 3 or 4 per cent. 


present, I should like to emphasize cer- 

tain points in the diagnosis of carcinoma 
of the colon. I am prompted to do this because 
the symptoms of this disease are so insidious; 
in fact, they are so insidious that the diagnosis 
is often delayed, and unfortunately it is occa- 
sionally delayed so long that resectability from 
the standpoint of cure is impossible. 

We should keep in mind that perhaps the 
earliest symptom of carcinoma of the colon is a 
change in bowel habits. The common story is 
that the patient had bowel movements every 
day until a gradual change was noted to con- 
stipation over a period of a few weeks. This 
constipation may be quite severe and it may 
then shift to a diarrhea; occasionally it will shift 
back and forth. Sometimes these patients develop 
complete obstruction, when, of course, consti- 
pation is complete. 

Another very common symptom of carcinoma 
of the colon is rectal bleeding; commonly it is 
the one to occur next, although occasionally 
rectal bleeding is the first symptom. The blood 
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may be dark or bright, depending upon the loca- 
tion of the carcinoma and depending somewhat 
upon when the patient had a bowel movement 
in reference to the bleeding. 

The third important manifestation is ab- 
dominal pain. Characteristically this pain is 
cramp-like, and if we go carefully into the 
history we can identify the type of pain which 
is so characteristic of a partial obstruction. 

We know that obstruction is much more 
common in lesions of the left side than it is of 
the right. Keep in mind that this cramping pain 
is in reality a manifestation of obstruction 
which, of course, needs immediate attention. 

You might think that vomiting would be 
fairly common in this disease, particularly 
when obstruction develops, but this is not the 
case. Even when obstruction is complete, vomit- 
ing may be absent. It is common to have 
vomiting perhaps once every couple of days dur- 
ing a complete obstruction, but it is really char- 
acteristic by its absence. 

An abdominal examination may help us a 
little, but usually not a great deal. If the lesion 
is on the right side, that is in the ascending 
colon or cecum, you may feel a mass. If the 
lesion is on the left side and has progressed to 
the point of obstruction, then you may note dis- 
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tention and likewise even visible peristalsis. But 
much more valuable than distention or visible 
peristalsis are the increased sounds on ausculta- 
tion. This gives you an earlier expression of the 
development of intestinal obstruction. 

Proctoscopy is, of course, very valuable unless 
the lesion is above the point where your procto- 
scope can reach. 

Roentgenographic studies with barium enema 
comprise the most valuable mechanism for mak- 
ing a diagnosis of carcinoma of the colon. We 
must remember that. You cannot make this 
diagnosis with a high degree of accuracy clini- 
cally except in late stages. The x-ray can diag- 
nose these lesions at a comparatively early stage, 
and that is when you want to see and treat these 
patients with carcinoma of the colon, or any car- 
cinoma for that matter. 

It is likewise important to instruct the radiolo- 
gist, if he is not already familiar with certain of 
the dangers of too much barium, not to force 
the barium past the point of obstruction. It is 
sufficient for you to know that the patient has 
a filling defect of an obstructive nature. The 
x-ray man should stop the introduction of bari- 
um at that point and simply tell you, “We 
found an obstructing lesion at the descending 


colon, but we did not examine the transverse 
and the ascending colon.” If the surgeon knows 
that there is a lesion in the descending colon he 
can make his own exploration at the time of 
operation and find out if there are other lesions. 
He is going to do a thorough examination and 
he will find out if there are multiple lesions. We 
must remember that occasionally there are mul- 
tiple lesions of the colon and there might be an- 
other lesion somewhere else in the abdominal 
cavity. That is the reason the surgeon must 
make a thorough examination. 

Last, but not least, do not give these patients 
any barium by mouth. I am sure you are all 
familiar with that danger. You might get a 
large amount of barium piled up proximal to 
the point of obstruction; after impaction that 
may present a serious problem which some- 
times can be solved only by surgical measures. 

About half the lesions in the colon and rec- 
tum are located distal to the rectosigmoid junc- 
tion, the other half being proximal, 18 per cent 
in the descending colon, 6 per cent in the trans- 
verse colon, and 12 per cent in the ascending 
colon (Figure 1). 


\ )' 7 © went over our records in a series of 50 


consecutive cases of carcinoma of the 
colon, and I wish to call to your attention cer- 
tain features which we found in this study. The 
duration of symptoms was remarkably long and 
presents a very discouraging feature. With 
lesions on the right side, the history was of 13 
months’ duration. Obviously that is far too long 
to expect a large percentage of 5 or 10-year 
cures following resection. In the transverse colon 
the duration was 7 months, and in lesions of the 
left colon the duration was 7.9 months. 1 am 
sure that the reason the duration was longer in 
patients with lesions on the right side was be- 
cause obstruction appears late in this group. 

Pain was fairly constant, being much more 
common on the left side. 

Vomiting occurred occasionally, but actually 
was more common in lesions on the right side 
than it was in lesions on the left, implying that, 
when vomiting occurs in carcinoma of the colon 
it is not directly related to the obstruction. It is 
true that obstruction was found in a much 
higher percentage of cases on the left side than 
on the right—6o per cent on the left, 16 on the 
right. Bloody stools were slightly more com- 
mon in patients with lesions on the right than 
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in those patients having lesions on the left. 

Now I would like to present the first patient. 
She came into the hospital in November 1949 
complaining of abdominal pain which had be- 
gun a couple of months previously. This pain 
was located below the umbilicus and extended 
to each side and was more pronounced when 
eating. She described the pain as a cramp which 
did not radiate. 

Again I want to emphasize that this defini- 
tion of cramp should be clarified, because cer- 
tain people think of cramp as meaning one 
thing and certain people think of it as another, 
although we doctors know what a cramp really 
is. Let’s ask the patient to find out what type 
of pain this really was. Did you call this a cramp 
pain? 

PATIENT: It was a cramp. 

pr. cote: Would you tell us how that be- 
haved? 

PATIENT: It came very fast after eating or 
drinking anything, any liquid or solid food. 

pr. coLE: Did this pain come for a minute or 
two and then go away? 

PATIENT: No, it stayed for about 20 minutes. 

pr. COLE: Then would it come back again? 

PATIENT: It would come back unless I took an- 
other tablet. 

pr. COLE: Her pain was intermittent but not 
recurring frequently enough to be called a 
true cramp as seen so consistently in intestinal 
obstruction. We don’t know yet how much ob- 
struction she had. Let’s go on with her his- 
tory. In addition to the cramping pain she had 
a dragging feeling in the abdomen located pos- 
teriorly. Shortly after onset of the pain she 
developed a diarrhea for a couple of weeks, fol- 
lowed by progressive constipation. There we are 
getting presumptive evidence of obstruction, but 
not necessarily so. A bowel movement would 
relieve the pain. 

During this period she lost 12 pounds, but 
she noted no blood in the stool. She had not 
vomited, but she did complain of a bloating 
sensation. 

Abdominal examination was negative. There 
was a mild anemia, but the serum protein was 
normal. The stool was positive for blood. 

I should like to emphasize the extreme im- 
portance of examining the stools in these pa- 
tients, because almost all of them will have a 
positive occult test, although not all of them 
by any means will give you a history of bright 
or dark blood in the stool. 


FicuRE 1. Diagrammatic sketch to illustrate the relative 
incidence of carcinoma of the rectum and colon. 


The barium enema revealed a filling defect at 
the splenic flexure. 

The deformity as seen in a lateral roentgeno- 
gram was located at the splenic flexure (Figure 
2). When the patient was viewed in the antero- 
posterior direction you couldn’t see this lesion, 
which illustrates the necessity of having really 
a good x-ray man interpret the film. It was only 
when the patient was turned to the side that this 
lesion could be discovered. It was a small lesion, 
but the deformity was constant and the radio- 
logic diagnosis was rather easy. 

One other point about the pain which she 
had. She described her pain as intermittent in 
type, although it was not a typical cramp pain. 
This lesion was so small and early that it may 
not have been producing much obstruction. It 
is, of course, fortunate that we do have onset of 
pain in many patients before the obstruction 
develops. 

On December g, an operation was performed 
and the lesion was resected. 


i; next patient was 58 years old at the time 
of his admission nine years ago. He com- 
plained of onset of pain in the left side of the 
abdomen three months previously. This pain 
was described as dull, aching in character, and 
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not radiating. At first it was intermittent, but 
for a few weeks prior to admission it became 
constant and more severe. 

Would you tell us about the type of pain 
which you had when you first came into the 

hospital ? 

' patreNT: I had severe pains on the left side 
going on three months. 

pr. cote: Was this pain a cramp? Did it 
come on in a minute or two and go away? 

PATIENT: Very much so, very heavy. 

DR. COLE: Later on did it become constant? 

PATIENT: Well, it did and at times it didn’t. 

DR. COLE: But it was rather severe? 

PATIENT: So severe at times that I vomited. 

DR. COLE: Was it so severe you had to have a 
doctor give you some medicine? 

PATIENT: That’s right. 

DR. COLE: That is rather characteristic of cer- 
tain points in this patient. Ordinarily the pain 
of these lesions is not severe enough to demand 
narcosis, yet he tells us that his pain was truly 
very severe. The explanation of that will come 
shortly. 

For a year preceding admission, bright red 
blood had been noted occasionally in the stool. 
Here was a signal that he had something wrong, 
but I presume he did not appreciate that. The 
first thing you noticed was actually blood in 
your bowel movement, wasn’t it? 

PATIENT: That is right. 

pr. coLeE: And you probably didn’t think that 
was very important—you probably thought it 
came from hemorrhoids? 

PATIENT: I knew there was something wrong; 
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I didn’t just know what it was all about. 

pr. coLE: He didn’t know whether it was seri- 
ous or not. During this period he lost 30 pounds, 
most of which loss occurred just preceding en- 
trance to the hospital, that is, a few weeks be- 
fore. He had a poor appetite and was very 
weak, but he had not vomited except once or 
twice a few weeks before admission. 

Abdominal examination revealed a large mass 
the size of a small grapefruit in the left lower 
quadrant and this mass appeared to be fixed to 
the posterior structures as well as to the anterior 
abdominal wall. It was quite tender, unusually 
tender, and relatively firm, as we would expect, 
because we had made the diagnosis of an ana- 
plastic lesion. He had a mild anemia. Roent- 
genographic examination revealed the presence 
of a filling defect. 

Figure 3 is a barium enema of the patient we 
have here. Note that the barium stops at the 
sigmoid and does not go past, indicating that 
the obstruction was fairly complete. 

In this patient, therefore, we have a fairly 
complete obstruction as demonstrated by the 
barium enema, and a large mass the size of a 
small grapefruit in the lower left quadrant. 

But at operation in January 1941, an abscess 
was encountered just under the muscle. In those 
days we did not have decent chemotherapeutic 
agents, so we decided we would have to drain 
that abscess and wait for it to heal before we 
could proceed with any type of resection. A 
proximal colostomy was performed and a few 
weeks later when the abscess had quieted down 
we went back and resected the lesion. Remem- 
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FIGURE 2. Barium enema of Case 1. Note the short area of constriction at the splenic flexure. 
This is a lateral film; the deformity was so short that in the anteroposterior film it was 
obscured by a loop of colon filled with barium. 


FIGURE 3. Barium enema of Case 2. Note that there is a complete obstruction at the sigmoid. 


FicuRE 4. The deformity in the right transverse colon of this patient is much more extensive 
than the one illustrated in Figure 2, although the extent of the deformity is by no means an 
indication of metastases. This patient did have metastases of the lungs as shown in Figure 5. 


FIGURE 5. Chest film of patient whose barium enema is shown in Figure 4. Note the metastases 


in the right lung. 


FicurE 6. Barium enema of Case 3. Note the extensive filling defect in the sigmoid. From 
the film alone it is impossible to determine whether this lesion is due to carcinoma or a 
benign stricture. However, another barium enema taken after colostomy was performed gives 


more information (see Figure 7). 


FicuRE 7. Barium enema in Case 3, after colostomy had been 


performed for a fairly complete 


obstruction in the sigmoid; the enema was given through the distal loop of the colostomy. 
Numerous diverticula in the left colon suggest diverticulitis as the cause of the obstruction 


in the sigmoid. 
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ber, it was attached to the anterior abdominal 
wall. We had to resect peritoneum and part of 
the rectus muscle. It was attached posteriorly 
also, but we were able to free the ureter without 
much difficulty. 

That was nine years ago, and a massive lesion 
was resected. Fortunately there were no met- 
astases. It is obvious that this patient really has 
a good start in life. In fact I would expect him 
to live to a ripe old age, no doubt longer than | 
will, because he stills looks young nine years 
after resection of his lesion. We expect him to 
have no more difficulty from that lesion. 

Our first patient had an early lesion and we 
would say the outcome there is very favorable; 
we expect a 5 to 10-year cure there quite defi- 
nitely. Our second patient had a complete ob- 
struction but has lived nine years without 
evidence of recurrence. The x-rays of a lesion 
which is quite extensive and has metastasized 
to the lungs are shown in Figures 4 and 5. 

I am sure the x-ray people will tell you that a 
small shadow in the lung does not necessarily 
mean metastasis even though you have a pri- 
mary lesion somewhere. You have to have very 
good evidence before you condemn a lesion as 
inoperable. 


UR next patient happens to be a doctor 

friend of mine who has kindly consented 
to come down here and partake in this pro- 
gram. We saw the patient first four years ago 
when he was 46 years of age. I don’t presume 
you would mind my telling how old you are? 

PATIENT: Not at all. 

pr. coLE: He said he was well until five years 
previous to that time when he developed con- 
stipation, which at first would last about a week 
and then later disappear. This constipation was 
relieved readily with mineral oil and other mild 
cathartics, but gradually became worse. He had 
not noted any blood in the stool. 

Five weeks before entry he had a severe at- 
tack of constipation which was relieved only 
after many enemas and considerable catharsis. 
In the history there was not much evidence of 
pain at all, but let’s ask him to clear that point. 
Doctor, did you have any pain before you came 
into the hospital ? 

PATIENT: The only thing that I really did have 
was perhaps a localized area of tenderness on 
pressure in the left lower quadrant, but it was 
not a severe pain, just an ache. 


pr. coLE: A dull ache? 

PATIENT: Yes. 

pr. COLE: But you didn’t have any cramp pain? 

PATIENT: Well, I would have to watch my diet. 
I had to eliminate all roughage, and I would 
have some cramp-like pains in the morning 
right before a bowel movement or an attempted 
bowel movement. 

pr. coLe: And when you had your obstruc- 
tion, was the pain more cramp-like? 

PATIENT: In the middle of March of 1946 I 
had a complete obstruction and I had an agon- 
izing pain and it was absolutely unbearable. It 
was only by terrific catharsis with saline laxa- 
tives that I got that through, and I finally got 
over that obstruction. 

pr. coLE: Did you have any fever at that time? 

PATIENT: No, I did not. 

pr. COLE: Here is another occasion when the 
patient had severe pain. You remember the last 
patient had severe pain and we had a perfora- 
tion, perhaps explaining it. There we had the 
formation of an abscess. Here we had an attack 
of severe pain which might be related to a per- 
forating lesion, although we do not have any 
proof that he had a true perforation—I won't 
give away the story just yet, but go on by saying 
that in April of 1946 an operation was perform- 
ed, using a left rectus incision, and we found a 
large mass occupying the sigmoid. This mass 
measured about 6 inches long. 

I will show you the x-ray (Figure 6). You see 
the defect there where the barium enema reveals 
no barium, indicating that there was an ob- 
structive lesion at that point. 

When we opened his abdomen and felt this 
indurated mass, we could not be sure that it 
was a carcinoma. We knew of the possibility, 
of course, of diverticulitis, and we knew that 
those two lesions are very similar indeed. We 
thought perhaps he could have a diverticulitis, 
partly because he did not have any metastatic 
nodes. He did have one or two small nodes, but 
we sectioned them and found them negative. 
Since the lesion was fairly obstructive we did 
not think it was at all wise to do a primary re- 
section, so we elected to do a colostomy and go 
back in about three weeks to resect this mass. 

After the colostomy was done he was sent 
home for about a week and also had another 
x-ray (Figure 7). We can see the lesion or at 
least we still see deformity; actually the x-ray 
people could not note much difference in the 
deformity and they couldn’t give us a lot of help 
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‘xcept that they saw these shadows, which are 
liverticula in the sigmoid. Actually they can be 
of considerable value when you have a problem 
of a differential diagnosis. 

At the second operation we went back with 
ihe conviction that he did have a diverticulitis 
and not a carcinoma. However, experience has 
shown that when you have a diverticulitis as- 
sociated with considerable inflammation, you do 
have marked obstruction and marked fibrosis; 
even though you give those areas a rest of six 
months to two years with a colostomy the pa- 
tient does not get well by himself because he 
has enough scar tissue to obstruct the lumen of 
his bowel, and he must have surgical relief be- 
cause of the obstruction. 

We did a resection with primary end-to-end 
anastomosis and he promptly made a good re- 
covery. 


[rei before closing the discussion df this 
patient we might re-emphasize the necessity 
of differentiating a diverticulitis from a car- 
cinoma of the colon, because the treatment is so 
different; although it may also be operative in 
diverticulitis, you do not have to make such a 
wide resection. That is very important and will 
cut your mortality to a much lower figure if 
you are not resecting widely on the mesosigmoid 
and going up widely on the bowel. Obviously 
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you must go wide enough to get into normal 
bowel at the time of the resection. 

The fact that this patient had 6 or 7 inches 
of sigmoid involved in this process was, in my 
estimation, a definite factor favoring diverticuli- 
tis, and even on the x-ray the length of the de- 
formity was decidedly greater than commonly 
found in carcinoma. 

As I said, he made a very satisfactory con- 
valescence. Doctor, were you delighted to hear 
that you had a benign lesion? What was your 
reaction to that? 

PATIENT: I really got an idea of the doctor- 
patient relationship after it was all over. After 
you did the resection, I remember distinctly I 
asked you, “When are you going to operate?” 
To my surprise you told me the operation was 
all over. I was certainly confused to learn that 
I had already had my operation that morning. 
When you told me with that gleam in your 
eyes, “Doctor, you are going to be all right,” 
without any microscopic analysis I knew at that 
time that you were fairly sure I did not have a 
carcinoma. 

DR. COLE: So, you were reading my thoughts, 
were you? 

PATIENT: That’s right. One important point I 
might add in respect to the result is that after 
surgery it takes me go seconds to have a b.m., 
whereas prior to surgery it took me go minutes 
to have one. 


(Wide World Photo) 


Members of the sponsoring group of the National Fund for Medical Education and speakers at the annual 
meeting were: (left to right) Dr. Elmer L. Henderson, immediate past president of the American Medical As- 
sociation; Harold E. Stassen, president of the University of Pennsylvania; James B. Conant, president of Harvard 


University, and Herbert Hoover. 
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Diagnostic Clinic 


Bronchial Asthma in the Farm Population 


LEON UNGER* 


NORTHWESTERN UNIVERSITY SCHOOL OF MEDICINE, CHICAGO 


Those who live on or near farms are frequently allergic to various farm dusts. 
In addition, they are usually sensitive to other substances, especially pollens, farm 


animals and house dust. Avoidance is best, but injections of extracts of the offend- 


farm population, I hope to offer you some 

thoughts about how to take care of your 
patients from rural districts—especially the al- 
lergic aspects of those patients. 

I tried to bring some of my farmer patients 
here, but it was very difficult to obtain them so 
early in the morning, and I substituted, instead 
of a farmer, my technician, who happens to 
have trouble when visiting farms and who is 
very allergic in other respects besides those in- 
volved with farm dusts. I shall speak first of 
her and her symptoms, and then we will go 
into the subject of the farmers themselves. 

This medical technologist is 23 years of age. 
I first saw her early in 1949; she has symptoms 
of rhinitis and hay fever which begin in May 
and go on through October. She has a mild 
allergic rhinitis all year around. She also gets 
bronchitis, in the winters especially, with some 
wheezing on occasion. 

As far as farm dusts are concerned, she knows 
she has trouble whenever she goes near a farm; 
even if she drives past a farm her nose starts to 
swell and run; if she goes hay-riding, which is 
dear to the hearts of the young, her eyes swell, 
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ing materials give good to excellent results in mast patients. 


her nose runs, and she doesn’t enjoy the trip as 
much as she should. 

When she is near a farm she has to take 
PYRIBENZAMINE® to get relief from her symp- 
toms. On occasion she has visited her aunt’s 
farm, and one summer four or five years ago 
she had asthma for about two days and had to 
leave to get relief. At that time they were 
gathering wheat and oats. 

She also notices that she is much worse when 
she is near chicken coops and hogs. She can 
ride a horse outdoors, but she cannot go into 
the stable and stay there any length of time; 
her nose starts to run very quickly. She is also 
bothered by such animals as dogs. 

We did skin tests on her and found strong 
positive reactions for many substances, includ- 
ing dogs, feathers, horses, rabbits, hogs, cattle, 
flaxseed (which is used very widely in feed); 
Pyrethrum, which is used widely in insect pow- 
ders; orris root, which is used in face powder 
and other cosmetics; Alternaria and Hormoden- 
drum, which are the two most important molds; 
Penicillium mold, from which penicillin is 
made; and the smuts, which we will discuss 
later. 

She also gave positive reactions for extracts 
of corn dust, oat dust, hay straw dust, barn dust 
and hoghouse dust. We obtained these dusts 
from our patients; we asked them to bring in 
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pound coffee cans filled with dust from the 
regions in which they developed their symp- 
toms. One man would bring in a can of oat 
bin dust scraped from the tables and the rafters, 
not from the floors; we would make extracts of 
that dust and call it our oat bin dust. It is a mix- 
ture, of course, very similar to house dust which 
is a mixture of dusts found in the house. We 
obtained about 14 different farm dust products 
in this way—oat bin dust, henhouse dust and 
others. 

This patient is also positive to pollen from 
trees, grass, ragweed and chenopod, and gives a 
very strong reaction to ordinary house dust. She 
is receiving injections of extracts of ragweed and 
chenopod pollens, house dust and two special 
mixtures, one composed of molds found out- 
doors and one composed of molds which are 
found in the house. These molds vary quite a 
bit. The outdoor molds are chiefly Alternaria, 
Hormodendrum, and some Helminthosporium ; 
indoors they are chiefly Aspergillus fumigatus, 
Penicillium and Hormodendrum. Many of our 
patients have symptoms only in their own 
homes; many have symptoms only outdoors and 
some, unfortunately, have symptoms from both 
groups. This patient also is receiving a special 
mixture which contains extracts of farm dusts, 
grasses, trees, dog hair, horse dander, cattle hair, 
flaxseed, May flies (to which she also has posi- 
tive tests and which are fairly important along 
rivers), orris root, Pyrethrum, silk and kapok. 
She has done fairly well and has been able to 
work without interruption since we began treat- 
ment. 

Table 1 gives my definition of bronchial 
asthma. 


TABLE 1 


DeFtnition oF BroncHiaL ASTHMA 


BRONCHIAL ASTHMA ts AN ALLERGIC CONDITION, 
CHARACTERIZED BY WHEEZING, DYSPNEA, ORTHOPNEA 
AND COUGH DUE TO PARTIAL OBSTRUCTION OF THE 
LOWER AIR PASSAGES, AND USUALLY ASSOCIATED WITH | 


OR PRECEDED BY RHINITIS. 


The results of skin tests done on 53 patierts— 
farmers or people who live on or close to 
farms—are shown in Table 2. These tests were 
done by the scratch method or by the intra- 
dermal method. The large majority were posi- 
tive by the scratch technic, and I might add that 
the scratch technic is much more important 
from the clinical point of view than the intra- 
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dermal method. When one obtains a good posi- 
tive scratch test to some substance, one is pretty 
sure that that substance is bound up clinically 
and can be clinically corroborated. When you 
do intradermal testing only, false reactions are 
more likely. 


 eersenan tests in this group of 53 farmers, 
using other substances common to farms and 
certain non-farm allergens, gave positive results 
as shown in Table 3. It was astounding to find 
that 49 of these farmers gave positive tests to 
ragweed pollen and had symptoms during 
August and September. It shows how prevalent 
ragweed pollen is on farms. In the middle of 
the crops, ragweed grows on the farms and if 
the farmers want to protect themselves from the 
symptoms caused by ragweed pollen they sim- 
ply must pull out the weeds, cut them or destroy 
them before August 10 to 15. On many of these 
farms the amount of ragweed pollen is terrific. 
We also found that 44 patients were sensitive to 
molds found outdoors, especially Alternaria and 
Hormodendrum; 42 were sensitive to smuts. 
Smuts are very important on the farm. The 
chenopod pollens comprise Russian thistle, burn- 
ing bush (kochia), pigweed and lamb’s quar- 
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TABLE 2 


Farm Dusts IN 53 FARMERS 
Postrive Skin Tests (ScRATCH oR INTRADERMAL) 


Hay straw dust 


34 


Hemp mill dust 


Number Per Cent 
Intracutaneous tests necessary with 
mixed farm dust extract (not 
done routinely) 


Negative even in L.C.’s 


ter; 20 patients were sensitive to these; 19 were 
sensitive to grass pollen, 12 to home pets and 10 
to tree pollen. 

It is interesting that most of these patients 
come from farms where corn is the main prod- 
uct and yet only 4 were allergic to corn pollen. 
It is the largest of all the pollens. It doesn’t 
travel very far but one would think that farm- 
ers, being in close contact with it and inhaling 
it, would be very sensitive to it. There were 33 
patients who were sensitive to farm animals; 
25 were sensitive to horses, 12 to cattle and only 
4 to hogs. In addition, some of them were sensi- 
tive to feathers. 

In the non-farm allergen group, found in city 
people as well as those who live on farms, every 
one of these farmers who had positive reactions 
to farm dust also gave positive reactions to house 
dust. These were good tests, corroborated clini- 
cally. Twelve patients gave positive reactions to 
May flies, insects which pervade the river and 
lake districts, especially along the Mississippi 
River and which are extremely important 
around Keokuk, Iowa, where there are millions 
of these insects in the power plants. Only 11 
of the 53 were positive enough to foods to be 
called clinically positive. 

Figure 1 is taken from an article by Durham’ 
and shows how some of these things look under 
the microscope. 

The value of many of our crops, whether 
wheat, corn, rye, barley, sorghum or other 
cereals, is much lessened by various parasitic 
smuts. Corn smut looks like ragweed but is 
much smaller. The oat smut is small, also, but 
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TABLE 3 


Orner Positive Tests 53 FARMERS 


INHALANTS COMMON TO FARMS NON-FARM ALLERGENS 
Ragweed pollen ........ 49 Heuse dust ....... 53 
Chenopod pollen ....... 20 SES 15 
12 Orris root ........ 10 
4 Pyrethrum ........ 7 
Farm animals .......... 33 Cottonseed ........ 3 

4 


rusts are larger and abundant. Last November 
3, on our slides in the office, we had over 400 of 
these rusts. We don’t know how important rusts 
are from the clinical point of view, but they cer- 
tainly are very prevalent. 

Of the 53 farmers in our group 45 had bron- 
chial asthma, 23 had perennial allergic rhinitis 
or so-called vasomotor rhinitis or perennial hay 
fever, and 19 had hay fever; 27 patients had 
more than one condition, for example, bron- 


chial asthma and perennial allergic rhinitis 
(Table 4). 


TABLE 4 


53 Farmers: CLASSIFICATION 


Bronchial asthma 


(27 patients had more than one condition, e¢.g., bronchial 
asthma and perennial allergic rhinitis.) 


2 results of treatment in this group are 
shown in Table 5. These patients were 
given injections of the particular extracts to 
which they gave positive tests and which fitted 
in with their clinical symptoms. If they said they 
had had their symptoms when they were near 
the oat bin, they received oat bin dust extract. If 
they had other positive reactions they were 
given corresponding extracts. Fifteen patients 
had results which were classified as excellent— 
not 100 per cent, for it is very difficult to keep a 
farmer on the farm and expect to have 100 per 
cent results with him. (The same is true of a 
baker—you cannot keep a baker at his bakery 
shop and expect to get 100 per cent results if 
he happens to be allergic to wheat flour.) But 
28 per cent had excellent results, there were 
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FiGuRE I. Miscellane- 
ous fungi spores re- 
covered from the 
apron of a_ binder 
during wheat harvest 
in central Illinois. A 
quantity of several 
grams of the brown 
dust was easily pick- 
ed up. The specimen 
shows many spores: 
(1) Helminthospori- 
um, (2) Alternaria, 
(3) Rust, (4) Hor- 
modendrum, (5) 
Smut. A few gran- 
ules of ragweed pol- 
len are inserted for 
comparison. (From 
Durham, O. 


TABLE 5 


Resutts oF TREATMENT 


Number Per Cent 


good results in 47 per cent, 19 per cent had fair 
results and only 6 per cent were failures. 

In talking about some of these mill dust al- 
lergens, as to exactly what they are and what 
they contain, I want to use some information 
from a paper published by Dr. Wittich ten 
years ago.* In Minneapolis there were 14 large 
flour mills, 16 small feed manufacturing and 
distributing plants, 40 terminal elevators, 7 
wholesale seed plants. These had about 5000 
employees, and about one-fourth of those em- 
ployees showed some signs of allergy, respira- 
tory or cutaneous. In addition, in Superior, 
Duluth and Minneapolis, there are centers for 
the storage, inspection, distribution and milling 
of various grains. These are widely shipped. 

At a recent meeting in Chicago of the Society 
of Grain Elevator Superintendents, it was found 
that in the past 10 years there were 66 dust ex- 
plosions in grain elevators, or 36 per cent of all 
dust explosions in industrial plants. Explosions 
are probably due to the prevalence of smuts. 
These smut spores are extremely combustible 
because they contain a lot of oil, and when they 
are beaten into dust they have a tendency to 
begin fires. These mill dust allergens can also 


affect farmers, small-feed handlers, even per- 
sons living near a farm or near grain mills or 
elevators. The dust contains, when you look at 
it under the microscope, not only the smuts but 
the grain itself. It also contains molds, insects, 
bacteria, rusts and various pollens, depending 
upon the season of the year. 

A four-year survey showed the relative im- 
portance of these different molds and smuts, 
especially in farm dusts and in grain mill dusts. 
Wittich also proved, by skin tests, by nasal and 
ophthalmic tests and by passive transfer and 
cross testing, that patients were really allergic to 
these various grain mill dusts, and he was able 
to help about 85 per cent of the cases by giving 
them injections of grain mill dust which con- 
tained most of the ingredients mentioned, in- 
cluding the smuts. 

Just a word about a few of our cases. A 14- 
year-old farmer’s son has had bronchial asthma 
since infancy. Every time he had a cold he 
developed asthma. Dust was also suspected, 
especially corn and hay dust on the farm, hay 
mounds and oats. We made skin tests on this 
boy and found large positive reactions for the 
various dusts, and as a result he has been re- 
ceiving injections of extracts of grass pollen, 
various molds, farm dust, ragweed, house dust, 
feathers, horse dander, flaxseed, kapok and orris 
root. His results have been very good. This boy 
has occasionally had very mild asthma and has 
been under treatment for about three years. 

Another young man of 21, a farm laborer, 
was first seen in 1941, so we have been taking 
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care of him for more than nine years. He has 
an allergic rhinitis; he does not have asthma. 
He has known all his life that he has nose trou- 
ble when he is near cattle or grain such as corn 
and oats; he sneezes, his nose blocks right 
away. If he is anywhere near a feed grinder 
he has severe nasal trouble. He has these symp- 
toms only in the daytime when he is outside 
on the farm; when he is indoors he is perfectly 
normal. He has been receiving injections of 
extracts of farm dust, horse dander, house dust 
and cattle hair, to which he gave positive tests. 
His results are also very good. He has an occa- 
sional nasal discharge, but his results are so 
good that he has not missed any work. 


NOTHER patient is a boy of 7 who came in on 
September 16, 1950, a farmer’s son who 
lives on a farm. There are the usual animals 
on the farm. He has had bronchial asthma for 
four years. He suspected the hay mounds, dairy 
barn, hen house and oat granary. His symptoms 
are severe during harvesting. He was a little 
suspicious of corn pollen, but skin tests were 
negative. His asthma was so severe that when 
he came to our office we put him in one of our 
asthma rooms at Wesley Memorial Hospital in 
Chicago for seven days; he cleared entirely. 
There were 25 per cent eosinophils in his nasal 
smear and 7 per cent eosinophils in his blood. 
He was in very bad shape, with a pigeon breast. 
Fluoroscopy showed very poor expansion of the 
diaphragm. He was really a very sick boy. 

On skin testing we found many positive re- 
actions, and we started him on treatment with 
extracts of ragweed and chenopod pollens, and 
with a mixture of molds, smuts, house dust, 
feathers, horse dander, rabbit hair, kapok, orris 
root, Pyrethrum, and all the various farm dusts, 
and we used an extra amount of oat bin dust 
and corn dust, because those are the two loca- 
tions in which he developed most of his symp- 
toms. So far he is very much improved. 

I also want to mention his case because it is 
our policy with these children to have them 
avoid dusty occupations. Here is a boy of 7, a 
farmer’s son, and it is only natural that he 
should want to take over his father’s farm some 
day, but we discourage that very much. We tell 
him to go into a clean occupation such as that 
of a doctor or a salesman, or something of that 
type, but not to bea farmer, a grain mill work- 
er, upholsterer, baker, florist or work at any job 
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TABLE 6 


SpeciFic TREATMENT OF BRONCHIAL ASTHMA 


Avoidance of allergens, e.g., dog, orris root, egg, 
house dust. Complete elimination leads to complete 
relief from symptoms, i.e., “cure” from a clinical 
point of view. From immunologic point of view, 
“cure” is rare because recurrence usually follows re- 
exposure. 


Hyposensitization (desensitization): Injections of 
increasing amounts of extracts of important allergens 
which cannot be avoided, e¢.g., house and occupa- 
tional dusts, pollens, fungi, orris root. Results usually 
good. Begin with small doses. With pollens try to 
reach top dose just before next season. Oral method 
occasionally used. 


where there is a lot of dust. I think it is better 
to advise these youngsters early in life than to 
wait until they have grown up and have an 
occupation which it is difficult to leave. 

Another patient, a woman of 23, a farmer's 
wife, has had bronchial asthma and hay fever 
for six years, with attacks especially severe in 
August. The ragweed season is supposed to be 
over about the first of October. This patient’s 
symptoms go on until the middle of October. 
This long duration is rather typical of allergy 
to fungi. If you find a patient who says that his 
symptoms start during the ragweed season but 
continue until the middle of October or even 
into November, you can be pretty sure you are 
dealing with a patient who is allergic to molds 
or smuts, because those are in the air then. 

This woman has suspected chicken feathers, 
chickencoop dust, dust from oats, beans, wheat 
and corn, and house dust, and on skin testing 
we confirmed those suspicions. She is now re- 
ceiving injections of extracts of these various 
farm dusts, also molds, smuts and grasses, house 
dust, feathers, May flies, kapok—in other words, 
this patient is not merely a farm dust case. Most 
of these patients are sensitive to other things 
beside farm dust. On skin testing we found 
large positive tests to grain mill dust, hay straw 
dust and barn dust. 


TREATMENT 


Specific treatment gives the best results in 
bronchial asthma. You can get some results 
with nonspecific measures, such as giving 
aminophylline, adrenalin, penicillin in the in- 
fected cases, and other medications, but if you 
want good results in the allergic cases you must 
use the specific treatment for bronchial asthma, 
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allergic rhinitis, or hay fever, or any other aller- 
gic condition. 

Specific treatment is divided into two branch- 
es: avoidance of allergens and hyposensitization 
or desensitization (Table 6). One avoids the 
dog, the orris root, the egg, or the house dust. 
Complete elimination leads to complete relief 
from symptoms. This constitutes a “cure” from 
the clinical point of view. These patients are 
not immunologically cured because if they start 
eating eggs again or if they again use face pow- 
der which contains orris root or if the dog re- 
turns to the house, their symptoms will return. 
I doubt if you can ever completely cure one of 
these allergic individuals from the immunologic 
point of view. 

For those who are allergic to something 
which they cannot avoid, e.g. farm dusts, 
hyposensitization or desensitization is strongly 
advised. We used the word “hyposensitize” be- 
cause one cannot absolutely desensitize them. 
When you use the word “desensitize” you mean 
100 per cent, and we do not get 100 per cent 
results in allergy work. We give them injections 
of increasing amounts of extracts of the impor- 
tant allergens which cannot be avoided, such 
as house and occupational dusts, pollens, fungi 
and orris root. Results are usually good. We 
begin with small doses and gradually increase 
the doses, perhaps 50 per cent at each injection, 
and with pollen we try to reach the top dose 
just before the next season. For instance, in rag- 
weed cases we try to give them the highest 
amount before August 10; with trees, about 
the first of March; with grasses, we try to give 
the highest amount before May 25. This is true 
for the Chicago district; the seasons vary in 
different parts of the country. Sometimes we use 
oral methods, but they are not usually very good. 


Another case is that of a man 30 years of age 
who has bronchial asthma and nasal polyps. I 
might mention that nasal polyps in my experi- 
ence are almost synonymous with allergy. It is 
very difficult to find a case of nasal polyps in a 
patient who is not allergic, so I believe that 
when you see nasal polyps or nasal polyposis 
one must search for allergy in that particu- 
lar case. The same applies to sinus conditions. 
At least 80 per cent of all our sinus cases are 
allergic; there may be 20 per cent or so that are 
not. It is very easy to make the diagnosis in 
those cases. All you have to do is take a nasal 
smear; have the patient empty his nostrils in a 
piece of cellophane, and then make a smear 
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with a Wright stain. If you find eosinophils to 
any extent—from 4 per cent upward to 100 per 
cent—you may be sure that you are dealing 
with an allergic individual. This man has 
asthma when he is in the hoghouse; handling 
hog feed gives him asthma; ragweed gives him 
asthma; fish, nuts and glue give him angioneu- 
rotic edema. You know that if he is allergic to 
fish he will also be allergic to glue made from 
fish. We never do intradermal tests with fish 
glue because it is the most potent of all the 
allergens. Death has resulted from giving an 
intradermal test of that material. 

This patient received injections of ragweed 
and lamb’s quarter, to which he gave large posi- 
tive tests, and a special mixture containing farm 
dust, house dust and dog hair—to which he 
also gave positive tests—molds and smuts and 
feathers. He has had excellent results. This man 
was also extremely allergic to cottonseed and 
kapok, and also, of course, to cottonseed meal, 
which contains cottonseed, and he avoids these 
as much as he can. This patient has had excel- 
lent results. 

Cottonseed is also extremely potent and we 
rarely do intradermal tests with that material. 


yn another patient, a farmer’s wife, 25 
years old, had bronchial asthma for seven 
or eight years, and perennial allergic rhinitis 
and hay fever for 10 or 12 years; she also had 
migraine, which, incidentally, I believe is due to 
allergy to foods. I am sure that patients with 
typical migraine are allergic to some food like 
eggs, wheat, milk, or perhaps a vegetable. 

This patient suspected horses especially, be- 
cause she knew that she developed asthma 
whenever she went to a horse show, a circus 
or a county fair; she also knew that when she 
was sweeping out the barns, the hog barn espe- 
cially, she had trouble. 

She has received injections of the things to 
which she gave positive tests, and those in- 
cluded horse dander and flaxseed; she gave very 
large positive scratch tests, 8+, to those. We 
started her with 1:1,000,000,000 extracts of those 
two materials because she gave such strong re- 
actions. She is also getting injections of molds, 
smuts, ragweed, orris root, house dust, feathers, 
various farm dusts, cat hair, cattle hair, dog 
hair, rabbit hair, kapok and May flies, and she 
has had excellent results. 

You. may ask how we mix these extracts? 
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We give the most predominant ones separately; 
the ones that are less important we throw into 
mixtures. We give our patients anywhere from 
one set of injections to three or four, but never 
more than four. If we have to give four we inject 
one in the right upper arm, one in the right 
upper arm above the elbow, and two on the 
left side in similar locations. We start with 0.10 
cc. and go up to 0.15, 0.22, 0.30, 0.45, 0.65, and 
0.85 cc., and advance through various dilutions. 
Our results are usually very good, but we 
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have to watch the patients to see that they do 
not get local reactions. We send the doctors who 
take care of these patients printed sheets con- 
taining instructions about reactions, and other 
information. The patients come back in four, 
six or eight weeks and we follow them through. 
We send the solutions to their own doctors. 
Our results with these farm dust cases have 
been very good, much better than they were 
before we started doing them. We have only 
been testing with farm dusts for about 10 years. 


- Durmam, O. C.: Incidence of airborne fungus spores. J. Allergy > 
8:480, 1937. 

. Wrrrtcn, F. W.: Further observations on allergy to smuts. 
Journal-Lancet 59:382, 1939. 
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A CURRENTLY UNFOLDING STORY 


THE STORY OF THE VITAMINS is one of evolving develop- 
ment to which many persons have already contributed 
and many more will undoubtedly add much. Since 
Casimir Funk first coined the word vitamine in 1911 
(incorrectly characterizing these substances as amines), 
investigators have been steadily uncovering new com- 
pounds whose functions in health and disease are 
ever increasing. 


From the impressive list of people who have been 
prominent in studies on nutrition and vitamins, two 
have been selected to represent the field in this month’s cover painting—Joseph Gold- 
berger (1874-1929) and Elmer Verne McCollum (born in 1879). 


First of the vitamins to be identified was vitamin A, and outstanding among the 
scientists working on the problem was McCollum who, with his associates, was con- 
ducting experiments at the University of Wisconsin. In 1913 their research proved the 
presence of a growth-producing factor, vitamin A, in certain fats—work which was 
confirmed by Thomas Burr Osborne and Lafayette B. Mendal of Yale. Dr. McCollum 
has also been closely associated with the basic research on vitamin B and with numerous 
other phases of nutrition and vitamin studies. 


Joseph Goldberger, who is probably best known for his studies on pellagra, was 
another pioneer in the work of isolating, identifying and applying dietary factors and 
the vitamins in the treatment of disease. As part of a U.S. Public Health Service project, 
Goldberger was sent to the southern part of the United States to work on the causes 
and possible treatment of pellagra, a disease which had flourished for hundreds of years 
among people who depended on a limited diet in which corn products predominated. 
As a result of his first experiment, conducted in two Mississippi orphanages in 1914, 
Goldberger found that with the addition of milk and eggs to the children’s daily diet, 
as well as meat several times a week, the pellagra cases soon disappeared. In a later 
experiment in which he induced pellagra in a group of 12 convict-volunteers, he was 
able to identify the anti-pellagra factor and establish that it is found most commonly in 
yeast. It is now known that this factor, originally called vitamin B, is, in fact, a complex 


substance from which more than a dozen components have already been isolated and 
identified. 


Reproductions of Edmund Kopietz’ cover design—a representation of the “har- 
vest” of the fields and the laboratory—suitable for framing, may be obtained from 
Postgraduate Medicine, 516 Essex Building, Minneapolis 3, Minnesota. Price: $1.00. 


Wirticn, F. W. and Sraxman, E. C.: Case of respiratory allergy 
due to inhalation of grain smuts. |. Allergy 8:189, 1937. 
4. Wrrttcn, F. W.: Nature of various mill dust allergens. Journal- 
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GENERAL PRACTICE evieul 


To provide the general practitioner, as well as the 
specialist, with concise, readily available information 
on the latest, proved methods of treatment of condi- 
tions commonly encountered in an average practice, 
PostcrapuaTE Mepicine offers this department to its 
readers. It is not, of course, intended to present these 
discussions as the only acceptable therapeutic proce- 
dures to be used, but rather to offer simple regimens 
and recommendations based on the extensive experi- 


FRANCIS E. SENEAR* 


EBORRHEA is a func- 
S tional disorder of the 
sebaceous glands, and 
this disturbance in the 
secretion of sebum may 
result in an objective 
inflammatory process, 
known as seborrheic der- 
matitis. The sites involved 
in both seborrhea and 
seborrheic dermatitis are 
those where the _pilose- 
baceous apparatus is most 
developed and, conse- 
quently, the scalp, eye- 
brows, eyelids, external ears and retroauricular 
folds, the nasolabial folds, sternal and interscapular 
areas, umbilicus, pubis, and folds of the body are 
the sites of predilection. Given thus a range in 
clinical form from the dry, scaling type on the 
scalp, known to the laity as dandruff, to the acutely 
inflamed form characterized by weeping and fre- 
quently accompanied by secondary infection, and 
also a wide variety of sites with marked physical 
differences involved, it becomes apparent that the 
therapeutic indications will differ greatly from case 
to case. 
Etiologic considerations may have some impli- 
cations with regard to therapy. It is to be noted 
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ence of the physicians who prepared these summaries. 


Treatment of Seborrheic Dermatitis 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE, CHICAGO 


that seborrheic disorders most often begin at 
puberty, and frequently are found to occur at the 
menopausal period. Likewise, there is often a his- 
tory of familial incidence, pointing to heredity as a 
factor. 

Many writers are in accord in stating that a diet 
rich in fats and carbohydrates, promoting water 
retention, is an important etiologic factor, while 
indigestion, a generally lowered vitality and avitam- 
inosis have all been mentioned as contributory if 
not basic causative agents. 

The etiologic influence of infection in seborrhea 
is a moot point, but there is at least a secondary 
effect due to the presence of organisms, notably the 
Pityrosporum, Staphylococcus albus and Staphylo- 
coccus aureus, and the Streptococcus pyogenes. 
The Staph. aureus is held to be responsible for the 
frequently associated findings of furunculosis, 
blepharitis and sycosis barbae. 


GENERAL MEASURES 


From the general standpoint, then, there are a 
number of measures which may be advocated. 
Dietary measures, particularly in the obese individ- 
ual, should restrict sharply the intake of fats, con- 
centrated carbohydrates and alcohol. In the acutely 
inflammatory type, highly seasoned foods should be 
eliminated. Hyperglycemia has been observed in a 
considerable percentage of patients with seborrhea, 
and in these instances reduction in the carbohy- 
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drate intake is particularly important. Chocolate, 
pork products and cheese are particularly objec- 
tionable in the opinion of some writers. Likewise, 
indigestion (especially if due to achlorhydria), con- 
stipation, gastrointestinal disturbances (particularly 
biliary tract disease), and metabolic disturbances, 
such as diabetes and hypothyroidism, should be 
corrected. Sutton and Sutton particularly empha- 
sized the importance of hypothyroidism in this 
respect. Barber, who has been particularly inter- 
ested in this subject, is impressed with the advis- 
ability of having the patient lead a vigorous out- 
door life, wear light porous underclothes, and ex- 
pose the whole body moderately to fresh air and 
sunlight. 

McGlasson and Barber and Semon, among 
others, have pointed out that in the seborrheic state 
there is found in a high proportion of cases a hyper- 
acidity of the urine, and these authors stated that 
the use of alkalis to the point of rendering the 
urine amphoteric or neutral causes a rapid disap- 
pearance of the acute phase of seborrheic dermati- 
tis, and that when relapse occurs the urine is found 
again to have an acid reaction. It has also been 
demonstrated that the majority of patients with 
seborrheic dermatitis have a greatly increased toler- 


Manifestation of seborrheic dermatitis, accompanied by acne and rosacea. 


(Color photographs reproduced by permission of Smith, Kline & 


French Laboratories) 


ance for alkalis. Consequently, the administration 
of alkalis in quantities sufficient to produce an 
alkaline reaction in the urine is of value in many 
instances, and especially in the more acute and 
widespread cases. 

From the standpoint of avitaminosis, a number 
of authors have found that administration of the 
various components of the B complex may be of 
value. Gross has found that the use of crude 
liver extract or a combination of vitamin B,, Bo 
and niacin, administered parenterally, is beneficial 
in this disorder. Wright has found that the use of 
pyridine injections in a dosage of 25 to 100 mg. is 
of value in some instances, while Hellier feels that 
the administration of vitamin A is helpful. 


LOCAL TREATMENT 


In the local treatment of seborrhea, sulfur, 
resorcinol and salicylic acid are the drugs of choice. 
In most instances, especially when the scalp is in- 
volved, a combination of sulfur and salicylic acid 
will usually control the excessive oiliness and scal- 
ing readily, though the condition is prone to recur 
with the cessation of treatment. An ointment con- 
taining 10 per cent of sulfur and 3 per cent of 
salicylic acid may be used. 


4 
4 
Cae 


Wetting agent bases are advisable, because of the 
ease with which they may be washed out. Petro- 
latum may be employed as a base, but is difficult 
to remove unless oleum ricini is added to the 
formula. If this preparation is not successful, 
resorcin may be employed in place of the sulfur, 
or the two drugs may be used in combination in 
reduced proportion together with the salicylic acid. 
It should be borne in mind that resorcin is at times 
a rather severe irritant for the skin and that it will 
also stain gray or blonde hair. Euresol pro capillis 
may be substituted for resorcin, as it is less liable 
te produce these objectionable effects. 

When the drugs listed fail to give results, am- 
moniated mercury and tar preparations in from 3 
to 10 per cent strength may be of value. 

These ointments should be rubbed thoroughly 
into the scalp each night, parting the hair in a 
number of places in order to insure complete cover- 
age. When the scaling has disappeared, the fre- 
quency of application may be diminished, but it is 
usually advisable to continue the application at 
least once a week to prevent recurrence. 

In some instances, the patient can not or will 
not use ointments, and a lotion may then be used. 
Many and varied formulas for such lotions are 
found in the various texts, but one we have found 
satisfactory over a period of years is as follows: 


Hydrargyrum bichloridum 0.2 
cabs 2 to 16.0 
Alcohol (90 per cent) gr. ad. ...............05 200.0 


The proportion of castor oil will vary according 
to the dryness or oiliness of the hair. The lotion 
should be applied to the skin of the scalp in a num- 
ber of places by means of a medicine dropper. 


LOUIS R. LIMARZI* 


ANEMIAS 
YPOCHROMIC ANEMIA! *—Hypochromic ane- 
H mia is the principal manifestation of iron 
deficiency. The only exception to this state- 
ment is the hypochromic anemia seen in Mediter- 
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Treatment of Blood Dyscrasias 
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These lotions may also be used to replace the 
application of ointments, once good results have 
been secured with the use of the latter. 

For use on the non-hairy parts of the body, the 
treatment will include the drugs mentioned, but 
usually in reduced strength, at least until the toler- 
ance of the skin for these stimulating agents has 
been determined. 


TREATMENT OF ACUTE PHASE 


When dealing with the acute phase of seborrheic 
dermatitis, which is particularly apt to be encoun- 
tered in the retroauricular areas and in the flexures, 
the seborrheic element will have to be disregarded 
and the disorder treated as an acute eczema. For 
this purpose, the most uniformly successful pro- 
cedure is the use of wet compresses of aluminum 
subacetate solution, 1 part to 15 parts of water, or 
of silver nitrate in a 1 to 400 dilution. As the con- 
dition becomes less acute and the oozing has largely 
subsided, soothing lotions or pastes should be em- 
ployed, and only when the acute element has been 
overcome should the antiseborrheic drugs men- 
tioned be introduced. 

It should be mentioned that in many instances, 
paradoxical as it may seem, a 40 per cent sulfur 
ointment will be well tolerated where a 5 to 10 
per cent preparation is irritating. 

It has been noted that, particularly in the retro- 
auricular type, streptococcic infection seems to play 
a major role, and in these cases a weak ointment 
of ammoniated mercury will often give results 
when sulfur preparations fail. 

Lastly, in certain resistant cases, radiotherapy 
may be of great value but it should be used in 
small fractional doses and with proper restriction 
as to the number of treatments. 


MEDICINE AND RESEARCH 


ranean (Cooley’s) anemia in which no inadequacy 
of iron exists. 

Treatment of iron deficiency anemia consists of 
(1) removal or treatment of the cause, (2) diet and 
(3) iron medication. When chronic hemorrhage is 
the factor in the production of the iron deficiency, 
the abnormal bleeding must be corrected or the 


52 Postgraduate Medicine 


anemia will recur. It is 
well to remember that a 
hypochromic anemia does 
not develop in adult males 
or in women past the 
menopause unless there is 
loss of blood. On the 
other hand, the hypo- 
chromic anemia of infan- 
cy and early childhood is 
almost always on a nutri- 
tional basis. The diet 
should include liver, red 
meat and eggs. An ade- 
quate vitamin and ash 
content can be assured by the inclusion of fruits 
and vegetables. Almost any iron preparation is ef- 
fective if given in adequate doses, namely 0.3 gm. 
(5 gt.) ferrous sulfate (or chloride, carbonate, glu- 
conate) three times daily, immediately after meals 
in order to avoid gastric distress. It is of interest to 
note that gastrointestinal distress occurs more fre- 
quently in patients who are not deficient than in 
those who are. If some other preparation is desired, 
2 gm. iron ammonium citrate or 1 gm. of reduced 
iron three times daily may be employed. 

Heretofore, toxicity to parenteral iron prepara- 
tions has made their use impracticable. However, 
the newer iron-sucrose preparations when admin- 
istered with care are effective and relatively free of 
serious side reactions. Daily intravenous injections 
of 100 mg. to 300 mg. of saccharated oxide of iron 
can be given safely and with infrequent and for 
the most part mild reactions. Nevertheless, indis- 
criminate and excessive use of intravenous iron 
preparations poses the danger of hemochromatosis. 
Furthermore, iron is so effective when given by 
mouth that there is seldom any indication for par- 
enteral administration. 

Transfusion of blood is an excellent means of 
parenteral iron therapy since the iron content of 
the transfused cells is re-utilized as the transfused 
cells are destroyed. Five hundred cubic centimeters 
of blood is equivalent to about 250 mg. of iron. 
Iron therapy does not require adjuvants. Pharma- 
ceutical preparations which combine iron with any 
or all the known vitamins, copper, cobalt, man- 
ganese, molybdenum, liver fractions, vitamin By». 
or any other medicament, have no special merit 
and are needlessly expensive. Iron is of no thera- 
peutic value, no matter how it is combined if given 
to a patient whose anemia is unrelated to iron de- 
ficiency. On the other hand, in iron deficiency 
anemia, iron alone serves as a specific agent. 
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Pernicious anemia and related macrocytic 
anemia*:°—Pernicious anemia is a deficiency dis- 
ease due to the lack of specific substance necessary 
for the growth and development of the erythrocyte. 
The most effective current treatment is the intra- 


muscular injection of refined liver extract, 1 cc. 
(15 units; U.S.P.) or vitamin Bye. It is generally 
agreed that 1 microgram of vitamin Bj has a 
hemopoietic potency about equal to 1 unit of liver 
extract. 

In uncomplicated cases of pernicious anemia, in 
the initial or recurrent stage of relapse, the patient 
should be given 1 cc. (15 units) of liver extract or 
15 micrograms of vitamin By2 daily for five con- 
secutive days during the first week and then 1 cc. 
(15 units) of liver extract or 15 micrograms of 
vitamin By, twice weekly until the blood values 
are entirely normal. For maintenance therapy 1 cc. 
(15 units) of liver extract or 15 micrograms of 
vitamin By. should be given intramuscularly every 
three weeks. There seems little to be gained by ex- 
perimenting with intervals longer than four weeks. 

Vitamin By. may be substituted for liver extract 
if patients develop allergic manifestations during 
the course of treatment with parenteral liver ex- 
tract, either while the injections are being given at 
regular intervals, or after they have been omitted 
and are then resumed. It is wellknown that the 
amount of liver extract given by intramuscular in- 
jections by physicians in this country greatly ex- 
ceeds that for which there is any real indication. 
In fact any one of the several pharmaceutical com- 
panies prepare enough liver extract in one day to 
adequately treat all the cases of pernicious anemia 
in this country for one year. 

Patients with subacute combined degeneration of 
the spinal cord require more liver extract and vita- 
min Bye than do patients with uncomplicated per- 
nicious anemia. For patients in this group it is 
advisable to administer 45 units of liver extract or 
45 micrograms of vitamin By. weckly for six 
months and to continue with 30 units of liver ex- 
tract or 30 micrograms of vitamin By for the first 
year. There is no need for the use of crude liver 
extract in the treatment of cases of pernicious ane- 
mia, even in patients with subacute combined de- 
generation of the spinal cord. 

Transfusion of blood is rarely indicated in the 
treatment of uncomplicated cases of pernicious 
anemia. Bed rest is essential when the anemia is 
severe and a diet rich in all food elements is re- 
quired. In cases that show serious neural involve- 
ment, physical therapy is invaluable. Folic acid 
(pteroyiglutamic acid) should not be given to pa- 
tents with pernicious anemia. 

There are some other macrocytic anemias associ- 
ated with bone marrow changes (megaloblastic) 
similar to pernicious anemia, namely, nutritional 
macrocytic anemia, sprue and megaloblastic anemia 
of infancy in which vitamin By, folic acid and 
liver extract may act as an effective hemopoietic 
agent. Megaloblastic anemia of pregnancy responds 
to folic acid and liver extract, but is refractory to 
vitamin 

Perhaps the best empiric therapy for the present 
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which covers all types of megaloblastic anemia 
seen in infancy and childhood is 200 mg. of as- 
corbic acid, 15 mg. of folic acid, 2 cc. of injectable 
intramuscular crude liver extract (2 U.S.P. units 
per cc.) given daily at the start and then orally as 
long as seems indicated. A proper diet and therapy 
for infections or other disorders present should also 
be provided. 


MALIGNANT LYMPHOMAS AND 
LEUKEMIAS’ 


The various forms of treatment which have been 
devised so far in this group of diseases are pallia- 
tive in character in the great majority of, if not all, 
instances. For localized lesions in Hodgkin’s dis- 
ease roentgen irradiation is the treatment of choice. 
Surgical excision of the affected lymph nodes and 
intensive x-ray of the affected area in early localized 
Hodgkin’s disease have been advocated by some 
investigators. Nitrogen mustard, which appears to 
act similarly to’ roentgen therapy, has proved of 
great value in some cases of Hodgkin’s disease that 
have become refractory to roentgen irradiation. 

In general, the use of nitrogen mustard in 
Hodgkin’s disease is indicated (1) when the lesions 
are generalized, (2) when the lesions, whether 
localized or generalized, are resistant to x-ray and 
(3) in the presence of generalized symptoms such 
as fever, itching and neurologic manifestations 
which are particularly amenable to chemotherapy. 
The dose of nitrogen mustard is usually 0.1 mg. 
per kilogram of body weight given intravenously 
daily for four to six days. The freshly made solu- 
tion is immediately injected into the rubber tubing 
during the course of an intravenous infusion of 
saline solution in order to avoid its contact with 
the patient’s subcutaneous tissue or skin. The toxic 
reactions that may result from the administration 
of nitrogen mustards are nausea, vomiting, leuko- 
penia and thrombocytopenia. Triethylenemelamine, 
a new drug closely related to the nitrogen mus- 
tards, has been used in the treatment of Hodgkin's 
disease and allied neoplasm. Its advantages are its 
suitability for oral administration and ambulatory 
treatment. 

Lymphosarcoma is best treated with roentgen 
rays. Giant follicular lymphoma in most instances 
responds remarkably well to x-ray therapy. Some 
of these cases may convert to reticulum cell sar- 
coma. The effect of nitrogen mustard in cases of 
generalized lymphosarcoma has been rather dis- 
appointing, although in some cases of leukosar- 
coma (lymphosarcoma with blood picture of 
chronic lymphatic leukemia) the results of nitro- 
gen mustard therapy have been striking and rather 
long lasting. Radioactive phosphorus, given intra- 
venously in this disease as well as in Hodgkin’s 
disease, has produced disappointing results. 
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Mycosis fungoides has been treated with both 
roentgen rays and nitrogen mustard without any 
remarkable effect on the final course of the disease. 

When treatment is indicated, chronic myeloid 
leukemia and chronic lymphatic leukemia are best 
treated with x-ray. Radioactive phosphorus may 
produce rather good remissions in some cases of 
chronic lymphatic leukemia, although as a general 
rule they are not as satisfactory as in chronic 
myeloid leukemia and no better than the remis- 
sions produced by roentgen ray therapy. Selected 
cases of chronic myeloid leukemia when the spleen 
is not markedly enlarged may be treated with 
urethane (ethyl carbamate). The dose is from 3 to 
5 gm. daily. A favorable response usually occurs 
within two to four weeks after institution of 
therapy and this is followed by all the evidences 
of relapse in three to eight weeks after treatment is 
discontinued. Sustained remissions are achieved in 
only a small percentage of cases of chronic myeloid 
leukemia on maintenance doses of urethane (0.5 to 
1 gm. daily). Palliative treatment of chronic myeloid 
leukemia is more effective with x-ray therapy than 
with urethane. Chronic lymphatic leukemia and 
acute leukemias are not favorably affected by 
urethane. 

Remissions in chronic myeloid leukemia can be 
maintained by repeated administrations of nitro- 
gen mustard, but as compared with roentgen ray 
therapy the remissions in many instances are of 
shorter duration. Somewhat better results are ob- 
tained in selected cases of chronic lymphatic leu- 
kemia. Nitrogen mustards are of no value in acute 
leukemia. In general, the nitrogen mustards are not 
superior to roentgen rays in the treatment of leu- 
kemia, although occasionally they are useful in 
radioresistant patients. 

The folic acid antagonists (aminopterin, a-meth- 
opterin and amino-on-fol) produce a satisfactory 
but temporary remission in about 50 per cent of the 
cases of acute leukemia in children; in adults, this 
occurs in less than 30 per cent of the patients. The 
dosage schedule usually employed in our cases of 
acute leukemia in children is 1 mg. of aminopterin 
intramuscularly daily for a week to 10 days, fol- 
lowed by 0.5 mg. daily until there is a conversion 
from a “blast” type of bone marrow to a normal 
pattern or nearly so. An attempt is then made to 
maintain a normal blood and bone marrow by oral 
or intramuscular administration of a-methopterin or 
aminopterin given at less frequent intervals. 

A satisfactory oral and ambulatory method of 
treating some cases of acute leukemia both in chil- 
dren and adults is the administration of 5 mg. of 
a-methopterin daily and 250 mg. of aureomycin 
three times a day. In some cases the initial dose of 
a-methopterin may be increased to 10 mg. for the 
first few days. Blood transfusions, antibiotics and 
toluidine blue were given routinely to all patients 
with toxic symptoms, severe anemia and thrombo- 
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cytopenic purpura. It appears that in some cases, 
in order to obtain a remission, it is necessary to 
bring about definite toxic manifestations. The mar- 
gin of safety between a toxic reaction and death 
is at times very small. For this reason very close 
clinical observation and frequent blood and bone 
marrow examinations are imperative. 

There is no evidence that the folic acid antag- 
onists cure leukemia, although some remissions 
have lasted over 15 months. The use of the drug in 
chronic leukemia is limited by the early develop- 
ment of toxic phenomena. The early signs of in- 
toxication are diarrhea and ulcerating lesions of 
the mouth. Severe hemorrhagic ulceration of the 
gastrointestinal tract may be produced. 

In addition, a number of other compounds have 
been studied but these have not proved of any 
definite value in the treatment of leukemia. These 
include colchicine, the stilbenes, podophyllin, the 
vitamin Bg antagonists (desoxypyridoxine), para- 
aminobenzoic acid, bacterial polysaccharides, the 
antibiotics, chymotrypsin, biotin and other com- 
pounds. Benzol and Fowler’s solution (potassium 
arsenite) long known to clinicians are only rarely 
used in the treatment of leukemia. 

Remissions of remarkably complete and _pro- 
longed character have been reported following an 
exsanguino-transfusion; that is by withdrawing a 
large part of the patient’s blood, while, at the same 
time, infusing normal blood. 


MULTIPLE MYELOMA” 


There is no cure for multiple myeloma. Prog- 
nosis is uniformly poor in all cases. There is no 
known method for establishing a cure in this dis- 
ease and no proved cure cases have been recorded. 
The agents that have been used in the treatment 
of multiple myeloma include stilbamidine with a 
diet low in animal protein, urethane, roentgen ir- 
radiation, radioactive phosphorus, radioactive stron- 
tium, radioactive stilbamidine, antimony com- 
pound (ethylstibamine) cortisone and ACTH. 

Among the palliative measures deep roentgen 
therapy is outstanding for the control of the pain 
and acceleration of healing in pathologic fractures. 
Blood transfusions are given to combat the myelo- 
phthisic anemia and infections are controlled by 
antibiotics. Temporary improvement is also noted 
in cases of multiple myeloma treated with radio- 
active phosphorus alone or in combination with 
stilbamidine or urethane. 

Stilbamidine is given intravenously, 50 mg. dis- 
solved in 10 cc. of water as the first dose, 100 mg. 
as the second dose after a two-day interval and 
thereafter 150 mg. every other day until a total of 
4 to 5 gm. has been given. 

Toxic effects of stilbamidine include injury of 
the trigeminal nerve, with facial anesthesia, fatty 


degeneration and necrosis of liver cells and tubular 
degeneration and hemorrhage of the kidneys. 

Urethane is administered in oral doses of 3 to 5 
gm. daily. Patients with multiple myeloma are dif- 
ficult to maintain on therapeutic doses of urethane 
for any long period of time without producing 
toxic symptoms such as anorexia, nausea, vomiting 
and leukopenia with, at times, an accompanying 
secondary infection. 

Relief of pain is the most striking benefit that 
is observed in a small percentage of cases treated 
with both of these drugs. 


POLYCYTHEMIA VERA" 


Polycythemia vera is characterized by ruddy 
cyanosis, polycythemia and splenomegaly. This 
disease must be distinguished from the secondary 
form of polycythemia which results from con- 
genital heart disease and pulmonary disease with 
defective oxygenation of arterial blood since cer- 
tain methods used in the treatment of polycythemia 
vera are definitely contraindicated in most cases of 
the secondary form. Spray irradiation and radio- 
active phosphorus are of no value in the secondary 
form, whereas repeated venesections are at times of 
definite value. 

The use of Fowler’s solution which acts by sup- 
pressing erythropoiesis is a safe and reliable method 
of treating certain cases of polycythemia vera. Its 
disadvantages are that toxicity often occurs and 
there is the danger of arsenical poisoning. Very 
often the drug alone is ineffective in controlling 
the disease. Phenylhydrazine which acts by pro- 
ducing hemolysis of the red blood cells has the 
disadvantage that severe anemia may result from 
overdosage and furthermore administration of the 
drug may precipitate thrombosis. 

Radioactive phosphorus (P**) is perhaps the 
most effective means of treating polycythemia vera 
and producing prolonged remissions in the disease. 
This material has the advantage of never produc- 
ing nausea or vomiting or any other ill effects 
when administered in therapeutic doses. Calcula- 
tion of the initial dose of radioactive phosphorus 
is based on the body weight, age and clinical 
severity of the disease. In general 50 to 100 micro- 
curies of radioactive phosphorus per kilogram body 
weight may be used for calculating the initial total 
dosage. In some cases it may require as much as 
240 microcuries per kilogram of body weight to 
produce a satisfactory remission. 

Usually 5 to 7 millicuries is given initially and 
repeated in three to six months if a remission has 
not been produced. However, P*” is not without its 
limitations and dangers. Its use is limited to certain 
medical and research centers, entails special equip- 
ment and precautionary measures which are either 
too expensive or not feasible for most hospitals. 
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Polycythemia vera can also be treated by adequate 
use of x-ray, nitrogen mustard and venesections. 

A safe procedure from a practical standpoint is 
the removal of 500 to 600 cc. of blood twice a week 
until the hematocrit reading is approximately 50 
per cent. It is doubtful whether the addition of an 
“iron-free” or low iron diet is necessary in prac- 
tice. Venesection can be combined with roentgen 
ray therapy or with the use of radioactive phos- 
phorus to alleviate symptoms and to reduce danger 
of thrombosis during the period in which radio- 
active phosphorus or x-ray is exerting its effect. If 
the incidence of leukemia, especially acute leuke- 
mia, is not increased by P**, it may prove to be 
the best form of therapy for this disease. 


AGRANULOCYTOSIS* 


Although agranulocytosis is not a common dis- 
ease it should be kept in mind because in most 
instances it is due to drug sensitivity. The fre- 
quent offenders are aminopyrine, the sulfonamide 
drugs, thiouracil, and related compounds, gold, 
arsphenamine, dinitrophenol, novaldin, causaLin 
and occasionally other drugs. Since death in agranu- 
locytosis is due to sepsis, early and energetic treat- 
ment with the antibiotics is essential. Penicillin, 
50,000 to 80,000 units intramuscularly every three 
to four hours should be given. 


HEMOPHILIA” 


Since hemophilia is caused by a congenital de- 
fect, it is futile ever to hope of obtaining a per- 
manent cure. Blood loss of any significance is re- 
placed by fresh whole blood because it not only 
provides antihemophilic activity, but replaces loss 
of red blood cells and plasma volume. Fresh or 
lyophilized plasma (100 to 250 cc.) is valuable 
because it also supplies the factor lacking in hemo- 
philia. Antihemophilic globulin fraction, a prepara- 
tion of human fibrinogen with antihemophilic 
activity, is at the present time contraindicated in 
the treatment of hemophilia because evidence sug- 
gests that refractoriness may more often follow re- 
peated administration of the preparation. 


ACTH (PITUITARY ADRENOCORTICO.- 
TROPIC HORMONE) AND 
CORTISONE*” 


There is no evidence that any disease of the hemo- 
poietic system is cured by ACTH and cortisone. 
Temporary remissions (three weeks to two months) 
are observed in a small percentage of patients with 
acute leukemia, especially in children following the 
administration of ACTH and cortisone. A tem- 
porary remission may occur in chronic lymphatic 
leukemia but chronic myeloid leukemia may be 
made worse with ACTH and cortisone therapy. 
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On the other hand cases of chronic myeloid leu- 
kemia in the young age group that become refrac- 
tory to x-ray treatment may show a partial tem- 
porary remission following ACTH. It has been 
suggested that the only logical way to administer 
these two compounds is to combine them. Since 
cortisone causes an atrophy of the adrenal gland, 
while ACTH produces hypertrophy, one should use 
one, then the other, in an alternating series. Hodg- 
kin’s disease and lymphosarcoma are only tem- 
porarily benefited and monocytic leukemia does not 
appear to be responsive to these agents. 

The effects of ACTH on cases of multiple 
myeloma have been equally divided, some investi- 
gators reporting excellent beneficial results, while 
others have not noted any clinical, hematologic 
nor any other improvement in their cases. 

A complete remission in thrombocytopenic pur- 
pura has been rarely observed following ACTH 
therapy, whereas subsequent splenectomy was fol- 
lowed by a complete cure. 

Acquired hemolytic anemia treated with ACTH 
may show a sustained and complete remission 
even in cases that fail to respond to splenectomy 
Hypoplastic anemia has shown little, if any, sig- 
nificant clinical or hematologic improvement. 


SPLENECTOMY” 


The selection of cases for splenectomy has been 
extended in recent years to include several new 
syndromes. Furthermore, the risks of splenectomy 
have been greatly reduced by improvement in sur- 
gical and anesthetic technics, better preoperative 
and postoperative care, and the introduction of 
massive blood transfusions, sulfonamides and peni- 
cillin and other antibiotics. 

Splenectomy produces its best results in con- 
genital hemolytic anemia and essential thrombo- 
cytopenic purpura. 

In most cases of atypical or acquired hemolytic 
anemias and in so-called Banti’s disease (conges- 
tive splenomegaly) the results of splenectomy have 
not been satisfactory. 

Recent indications for splenectomy include the 
syndromes known as primary splenic neutropenia 
and primary splenic pancytopenia. Secondary splen- 
ic neutropenic and pancytopenic states for which 
removal of the spleen is sometimes justified are 
Felty’s disease, thrombosis of the splenic vein, 
splenomegaly of unknown origin and massive 
splenomegaly producing pressure symptoms. 

Splenectomy is contraindicated in leukemia, 
myeloid metaplasia of the spleen, lymphomas, 
polycythemia vera, practically all the metabolic 
splenomegalies, infectious splenomegalies, Cooley’s 
anemia (thalassemia), sickle cell anemia, met- 
astatic malignant tumors, cirrhosis of the liver, 
idiopathic refractory anemias, hypoplastic anemia 
and “aplastic” anemia. 
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AMPUTATION. Dr. Lehman Wendell, Minneapolis, Minnesota dentist, whose hobby 
is table-top photography, arranged the “operation” pictured here especially for PostcrapuaTE 
Meopicine. Dr. Wendell’s photographs have been shown at several salon exhibitions and have 
received numerous awards. The July issue of the American Magazine includes a feature on 
Dr. Wendell and his unusual photographic compositions. 
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ediatrics 


IN GENERAL PRACTICE 


For general practitioners, in whose practice is included a 
major proportion of the medical management of infants 
and children, and for the specializing pediatrician as well, 
PostcrapuaTe Mepicine presents this special regular de- 
partment devoted to brief discussions by recognized 
authorities on their preferred methods of the treatment 
and management of diseases and problems of infancy and 


childhood. 


VERNON C. DAVID 


CHICAGO, ILLINOIS 


HE essential differ- 
between sur- 

gery of infancy and 
childhood and that of 
adult life lies in the great- 
er frequency of congeni- 
tal malformations and the 
comparative rarity of tu- 
mor growth. The princi- 
ples governing surgical 
treatment are the same. 


CONGENITAL 
MALFORMATIONS 


The rectum is most frequently involved and an 
imperforate anus is the most common type ob- 
served. The descending bowel has failed to unite 
with the infolding cutaneous proctodeum. The 
terminal bowel usually lies in the hollow of the 
sacrum and when the child cries a bulge may be 
seen in the region of the anus. An immediate 
operation is indicated and an anteroposterior inci- 
sion dividing the posterior extension of the sphinc- 
ter muscle parallel to its fibers will give access to 
the areolar tissue in the hollow of the sacrum. The 
bowel is mobilized and brought down so that 
when it is opened the edges may be sutured to the 
edges of the cutaneous incision. This relieves the 
obstruction of the bowel and as time goes on 
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Surgery of the Large Bowel in 
Infancy and Childhood 


continence of the bowel usually occurs (Figure 1). 

When the blind end of the bowel lies high and 
cannot be reached by the above procedure, a 
colostomy is indicated and this is best done in the 
transverse colon so that subsequent surgery may 
mobilize the sigmoid without the interference of 
a sigmoid colostomy. The Wangensteen-Rice pro- 
cedure of determining the position of the blind 
rectal pouch by making an x-ray picture of the 
pelvis with the child held with its head down is 
helpful in selecting the proper operative approach. 
The dark gas in the bowel indicates the lowest 
position of the bowel (Figure 2). 

Abnormal openings of the descending bowel are 
not uncommon. In female children the rectum may 
terminate in the vagina (atresia ani vaginalis) and 
in the male into the posterior urethra. In both sexes 
the rectum occasionally terminates in the bladder 
or by a tortuous fistula in the perineum. In almost 
all of the congenital deformities of the rectum the 
sphincter muscles are present in their usual site 
and may be seen as a small puckered elevation. In 
the repair of the deformities great care should be 
exercised to spare these muscles and eventually to 
bring the bowel down so that it may be encircled 
by them. 

In atresia ani vaginalis, the opening into the 
vagina may be blocked by dried meconium so that 
it is important to examine a female baby who is 
born without a visible end to the bowel to be sure 
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Rectum 


that the opening is not in the vagina. If such an 
opening is found in the vagina it can be dilated 
by the finger, the meconium removed and the 
bowel emptied of gas. If this can be accomplished, 
we usually wait until the child is four or five years 
old before a corrective operation is performed 
as there is a better chance of success when the soft 
parts are better developed. It is very important to 
have the first operation a successful one for if it 
fails the resulting scar tissue makes subsequent pro- 
cedures very difficult. The secret of success in the 
operation is free mobilization of the bowel so that 
it may be brought to the normal site without ten- 
sion (Figures 3, 4 and 5). 

If the terminal bowel opens into the bladder or 
urethra, it is obvious because the child passes gas 
and bowel contents in the urine. In these cases it 
is probably best to perform a colostomy in the 
transverse colon and then make a corrective opera- 
tion at a subsequent time when the child has 
reached some stability. At that time an abdominal 
operation will allow free mobilization of the sig- 
moid and upper rectum, separation of the bowel 
from the bladder, and plantation of the terminal 
bowel into its normal position in the perineum. 
The colostomy is subsequently closed. This is rather 
a formidable procedure with a child patient but is 
entirely practicable and successful. 

Congenital strictures of the rectum are often 
mistaken for spasm of the sphincter muscles. If 
these diaphragmatic strictures are unrecognized, 
chronic obstruction of the bowel may result and 
a condition of megacolon results where the large 
bowel becomes enormously dilated and feces-laden, 
filling the abdomen. 

Figure 6 shows the various types of diaphrag- 
matic malformations. They are usually composed 
of mucosa and submucosa and sometimes can be 
broken down by the examining finger. If this is 
not feasible, they may be incised longitudinally and 
then manually dilated. This usually results in com- 
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FicurRE 1. Diagrammatic drawing of various types of imperforate anus. 


Rectovesical fistula 


Faecial band 


plete relief of the stricture and of the megacolon. 

In addition to the diaphragmatic stenosis of the 
rectum, congenital stenosis of the colon is occa- 
sionally seen when the collapsed bowel distal to 
the stenosis may be only 4 to 5 mm. in diameter. 
Multiple stenoses may be present. In these new- 
born babies the obstruction of the bowel must be 
relieved by prompt operation, if possible, where 
a side to side anastomosis is made between the 
proximal dilated loop of bowel and the collapsed 
distal loop. Reduplication of the colon has been 
observed. This may involve a short segment of 
bowel which becomes cystic or a larger loop of 
colon which parallels the well developed bowel. 
Operative removal of the reduplication may be 
necessary. 

Lack of complete rotation of the colon, which 
normally occurs at about the third fetal month, 
may result in obstruction of the duodenum by con- 
stricting bands or volvulus of the small intestine by 
reason of improper fixation of the mesentery of 
the small bowel. The resulting bowel obstruction 
requires immediate operation and the portion of 
the cecum on the left side of the abdomen gives a 
clue to the pathology present. 

Congenital megacolon described by Hirsch- 
sprung with a resulting tremendous feces-loaded 
colon may be the result of obstruction by diaphrag- 
matic stricture of the rectum or may be due to a 
congenital absence of Auerbach’s plexus in the 
rectosigmoid. This plexus contains the ganglia of 
the parasympathetic nerve supply to the bowel. 

If no mechanical factor exists and a reasonable 
medical regimen of laxatives, enemas and a laxa- 
tive diet fails to relieve the megacolon, operative 
interference is indicated. Lumbar ganglionectomy, 
which has been tried in a number of cases, has not 
given lasting results. Colostomy above the dilated 
sigmoid will allow the bowel eventually to return 
to normal size but the closure of the colostomy 
usually results in recurrence of the megacolon. 
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FIGURE 2. Wangensteen-Rice technic of inversion of child at x-ray examination to show depth of air bubble in 


imperforate anus. (Courtesy of Dr. William E. Ladd.) 


Resection of the involved sigmoid and rectosigmoid 
has given very favorable results in the hands of 
Omar Swanson (Surgery, August, 1950, p. 371) 
and at the present time seems to be the treatment 
of choice. 

Prolapse of the rectum in childhood is by no 
means rare and is a mucosal prolapse rather than 
a turning inside out of the whole rectum as is 
seen in adults. The treatment is almost always 
medical and consists of regulation of the diet to 
give the child a normal movement and the elimina- 
tion of factors causing increase of intra-abdominal 
pressure such as straining from constipation or 
diarrhea, bladder stone, phimosis or bronchitis. It 
is important that the child not be allowed to sit on 
the stool for a long time and at the completion of 
a bowel movement the prolapse should immediate- 
ly be reduced by pressure and kept reduced. When 
rarely these measures fail, small amounts of alcohol 
may be injected through multiple punctures under 
the prolapsed mucosa. This causes a moderate 
fibrosis and support of the mucosa. 


INFECTIONS 


Perirectal abscess develops occasionally, is usually 
near the anus, and should be opened by a small 
radial incision, sparing the sphincter muscle. A fis- 


tula will usually result and the internal opening 
may be at a fissure in ano which has resulted from 
diarrhea or constipation. If the fissure is acute it 
should be treated conservatively by enemas, warm 
applications and the application of 1 per cent silver 
nitrate to the fissure. If the fistula persists, it is 
wise to wait until the child is 2 to 4 years old 
before curative surgery is carried out. 

Gonorrhea of the rectum in female babies is not 
commonly seen but when present causes an acute 
proctitis. Penicillin provides a rapid cure. 

Idiopathic ulcerative colitis is the most serious 
infection involving the large bowel in childhood. 
Its cause is unknown and the infection of the 
ulcerated bowel may be secondary to causative fac- 
tors of which we are ignorant It should, of course, 
be differentiated from acute diarrhea, tuberculosis, 
enteritis or amebic dysentery. 

A fair number of patients can be handled satis- 
factorily with a high vitamin diet, rest, warm 
packs to the abdomen, belladonna and opium. In 
persistent cases where hemorrhage supervenes or 
the bowel begins to show scar tissue, narrowing 
and fore-shortening or the general health of the 
patient progressively deteriorates, ileostomy in con- 
tinuity is indicated and will usually result in tem- 
porary or permanent improvement. The border- 
line between medical and surgical treatment is 
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FIGURE 3. Operation carried out. Transverse incision FIGURE 4. Formation of skin flaps at new anal open- 
surrounding vaginal opening of bowel and a small ing. These are inverted into the space occupied by the 


longitudinal incision over the sphincter muscles. Wide anus, to be sutured to the terminal bowel. 
mobilization of anterior wall of rectum is necessary: 
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FIGURE 5. Skin flaps inverted into anal opening and FIGURE 6. Various types of congenital mucosal stric- 
sutured to end of bowel. Vaginal defect closed. tures of the rectum. 
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FicuRE 7. Pedunculated adenoma of sigmoid; low mag- 
nification. Photomicrograph. (A) Pedicle of normal 
mucosa. (B) Hyperplasia of mucosa of polyp. 


hard to define but prolonged medical treatment 
when the patient is not doing well may end in 
disaster. If an ileostomy is performed, the patient 
usually improves in a dramatic fashion, but if, 
after a time, progressive scar tissue changes in the 
bowel develop and continuation of infection per- 
sists, a graded colectomy is indicated as a life- 
saving procedure. Colectomy is especially indicated 
where the affected bowel becomes the site of multi- 
ple polyps. 

Intussusception where a portion of the intestine 
is telescoped into the adjacent loop of intestine 
not infrequently involves the large bowel by having 
a loop of small bowel telescope into the cecum 
and descend into the large bowel. Ladd in a report 
of 484 cases found a polyp, Meckel’s diverticulum, 
or a lymphoma at the apex of the intussusception 
in 5 per cent of his cases. It is largely a disease of 
infancy, being most common between the second 
and twelfth months. 

Early diagnosis and treatment are most essential. 
The appearance of abdominal colic, vomiting or 
shock, passage of bloody mucus and presence of 
an abdominal mass make the diagnosis easily 
apparent. 

Early operation is important and should not be 
delayed by medical treatment or attempts at re- 
duction of the intussusception by manipulation or 
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FicurE 8. Double contrast barium and air injection 
showing barium-coated polyp in the sigmoid. 


FIGURE 9. Multiple polyposis of the colon. 


enemas. If surgery is carried out in the first 24 
hours, reduction usually can be accomplished and 
mortality is low. The longer the delay, the more 
damage occurs to the bowel and the less chance 
there is of reduction. 

Shock should be treated by fluids, external heat 
and if necessary by a blood transfusion. A right 
rectus incision is made and reduction is attempted 
by gentle manipulation and traction. 

If the intussusception is irreducible, one is faced 
with performing a resection of the involved bowel 
or extraperitonealizing it by performing a Mikulicz 
procedure of removal of the bowel after the abdo- 
men is closed around it. The details of postopera- 
tive treatment have been admirably set forth by 
Ladd in his textbook. 

Tumors of the large bowel—Polyps of the rec- 
tum and colon are relatively common in child- 
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hood. They are usually single and most common 
in the rectum where they may protrude at bowel 
movement, be palpated or be seen by proctoscope. 
The single polyps are usually adenomas of a simple 
structure and often pedunculated. They are prob- 
ably the most common cause of bleeding from the 
rectum in childhood (Figure 7). 

In the treatment of rectal polyps, the finger 
usually can be hooked around the pedicle and the 
polyp brought down through the anus where the 
pedicle is ligated with silk and the polyp removed. 
If this cannot be accomplished, the polyp can be 
fulgurated thoroughly through the proctoscope. If 
the polyp is in the sigmoid or (rarely) in a higher 
portion of the large bowel, it can be discovered by 
a double contrast barium enema where, after the 
barium is evacuated, air is injected and the polyp 
is seen as a central filling defect against the back- 
ground of air. In such a case, a laparotomy is 
necessary to remove the polyp after the bowel is 


paper to describe brief- 

ly methods of care 
used in the Premature 
- Center of the Colorado 
General Hospital. An ex- 
cellent manual for physi- 
cians has been written by 
Dunham. 

For the period from 
July 1, 1946 to Decem- 
ber 31, 1950, the neonatal 
mortality rate was 13.3 
per cent for all liveborn 
infants weighing 2500 
gm. or less and 8.8 per cent for infants weighing 
between 1000 and 2500 gm. These figures attest to 
the efficacy of the combined efforts of the Depart- 
ments of Obstetrics and Pediatrics of the University 
of Colorado. The obstetric procedures have already 
been described.?-* 


¥ is the purpose of this 
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RESPIRATION 


Resuscitation—Resuscitation of the premature 
infant is often necessary both in the delivery room 


*Department of Pediatrics, University of Colorado School of Medi- 
cine, Denver, Colorado. 


Care of the Premature Infant 


JOHN H. GITHENS, JR. AND LULA O. LUBCHENCO* 


UNIVERSITY OF COLORADO SCHOOL OF MEDICINE, DENVER 


opened by an incision along the longitudinal muscle 
band, as is shown in Figure 8. 

Multiple polyposis of the colon also occurs in 
children and is usually on a familial congenital 
basis. In such a condition the polyps are of all 
types—sessile and pedunculated—and the _histo- 
logic structure is more complicated (Figure 9). 

If a diagnosis of multiple polyposis is made by 
proctoscopic examination and x-ray, the large bowel 
should be removed surgically as almost 100 per 
cent of these patients will eventually develop a 
malignancy of the colon. The exception to this 
dictum occurs when a patient has relatively few 
polyps in the rectum, where the colon may be re- 
moved to the rectum and fulguration. of the rectal 
polyps may be carried out, followed later by an 
anastomosis of the terminal ileum to the rectum. 
This latter ‘procedure is not often advisable as 
everything radical should be done to avoid the 
development of a carcinoma. 


and in the nursery. Initially, secretions are removed 
from the oropharynx by a soft catheter, preferably 
by nonmechanical suction. The head should be 
kept slightly lower than the feet to promote drain- 
age. Intratracheal aspiration is rarely indicated ex- 
cept in the delivery room, and it should be done 
only by well trained persons. 

Positive pressure oxygen may be used at birth 
after removal of secretions if spontaneous respira- 
tions have not started after five minutes. The pres- 
sure must not exceed 12 mm. of mercury, and the 
head must be extended in order to maintain a 
clear airway. Artificial respiration by external pres- 
sure is of no value if respirations have not yet 
occurred. However, apnea in the infant who has 
previously been breathing may respond to gentle 
artificial respiration such as flexing the thighs on 
the abdomen. Rhythmic hand pressure on the chest 
must be gentle. Caffeine with sodium benzoate (% 
to ¥ gr.) or epinephrine 1:1000 (3-5 minims) 
may be of value as respiratory and cardiac stimu- 
lants, respectively. Mixtures of 5 per cent carbon 
dioxide and 95 per cent oxygen are occasionally of 
value as a respiratory stimulant in the infant whose 
respirations are present but inadequate. All other 
drugs and more drastic measures of resuscitation 
should be avoided in premature infants. 
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TABLE 1 


IniriaL Feepincs Every Turee Hours ror Inrant Weicuinc 3% Las. (1500 Go.) 


TOTAL FLUID 
CUBIC CENTIMETERS 
PER POUND PER 24 
HOURS 


5 PER CENT GLUCOSE 
CUBIC CENTIMETERS 
PER FEEDING 


FEEDING MIXTURE 
CUBIC CENTIMETERS 
PER FEEDING 


TOTAL CALORIES 
PER POUND 
PER 24 HOURS 


hours 


12-24 hours 0 


24-36 hours 4 (12 cc. 


per feeding) 


8 (16 cc. 
per feeding) 


36-48 hours 


3-5 days 12-16 


6-7 days 20-25 


8 days : 30 


ENVIRONMENTAL CONTROL 


Oxygen—Immediately after birth, oxygen should 
be given liberally by mask or cone. For the pre- 
mature infant who has good respiratory exchange 
an oxygen concentration of approximately 40 per 
cent can be achieved readily in the usual closed 
type incubator by running the oxygen at a rate of 
approximately 2 liters per minute. Higher concen- 
trations may make it more difficult to wean the 
infant from oxygen. 

Humidity—The premature infant needs a warm 
and humid external environment. A_ relative 
humidity of 65 per cent has been recommended.* 

Temperature—The optimum temperature for 
the premature infant’s environment has not been 
established.° We have made no effort to maintain 
a standardized body temperature, since excessive 
fluctuation may result from attempts to attain 
some arbitrary norm. For small infants less than 
1500 gm. in weight, the incubator temperature 
is kept between 88° and go° F. regardless of the 
infant’s temperature. With this regimen the in- 
fants do well even though most of the smaller ones 
have axillary temperatures below 94° F. for several 
weeks. Most small infants show a rise in tempera- 
ture to 95° to 97° F. within one to three weeks 
and as their weight increases beyond 1500 gm. the 
incubator temperature can be gradually decreased 
to 75° to 80° F. For infants above 1500 gm. in 
weight at birth the incubator is initially set at 80° 
to 82° F. 

If infants are to be transported from the place of 
birth to a premature center, facilities must be avail- 
able for giving oxygen and added heat during the 
course of the trip. 


FEEDING 


The choice of feeding for premature infants de- 
pends primarily on their ability to suck and swal- 


low. The infant who is vigorous enough to suckle 
should be given every opportunity to nurse from 
his mother. When inadequate breast milk, illness 
in the mother or the infant’s own lack of vigor 
makes artificial feeding necessary, this can be done 
more easily, and in smaller premature infants more 
successfully, with properly modified cow’s milk 
than with human milk. 

Metabolic investigations suggest that small pre- 
mature infants should be fed a high protein, cal- 
cium, and phosphorus and low fat milk mixture.®:7 
These requirements are met by a formula of half- 
skimmed cow’s milk with added carbohydrate. 
After the first 7 to 10 days, the average daily fluid 
and caloric requirements are 150 cc. and 120 cal. 
respectively per kilogram of body weight, although 
there is considerable variation. A safe guide is to 
feed the smallest amount of a well digested food 
that promotes satisfactory weight gain and con- 
tentment. 

A mixture that has been used successfully is one 
that contains 18 gm. of powdered half-skimmed 
cow’s milk, 12 gm. carbohydrate and water added 
to 150 cc. Its caloric value is 0.8 cal. per cubic 
centimeter (24 cal. per ounce). A half-skimmed 
evaporated milk product with added carbohydrate 
is now on the market* and meets these stipulations 
when 13 ounces is diluted with 9 ounces of water. 
A simple evaporated milk-carbohydrate mixture 
may be used for larger premature infants. 

A general plan for feeding in the first week is 
given in Table 1.8 This is an approximate schedule 
for a 1500 gm. infant and should be varied de- 
pending on the weight and vigor of the infant. 

Feedings are withheld for the first 24 hours in 
the 1500 gm. infant. In those weighing less than 
1500 gm. initial feedings are withheld at least 48 
hours and perhaps from 72 to 96 hours depending 
upon the size and vigor of the infant. In the 


*paLactum® (Mead Johnson). 


63 
10 
20 
8 plus 35 15 
50-60 25-30 
60-75 40-50 
75 60 
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smaller infants the change from glucose to skim- 
med milk is made very gradually and the volume 
is increased very slowly (i.c., by 1 to 3 cc. every 
other feeding). 

If the fluid requirements cannot be met orally, 
daily clyses of 1 part 0.9 per cent saline and 2 parts 
5 per cent glucose are given. It is important to give 
by mouth only the amount that can be retained. 

The method of feeding is decided by a combina- 
tion of the infant’s sucking and swallowing abili- 
ties and the quality of nursing care available. If 
the premature infant sucks poorly he may be fed 
by gavage, dropper or cup. Gavage has the advan- 
tage of allowing larger feedings at longer intervals 
of time. Careful records of the infant's tolerance at 
each feeding are essential. If the infant regurgitates, 
the next feeding is omitted and the following one 
is reduced. If excessive mucus is present, gastric 
lavage before feeding is of value. 

The usual interval for feeding is every three 
hours, although a four hour schedule is often better 
for the larger infants and may be used for smaller 
ones as well. Self-regulatory (or demand) feeding 
has been found satisfactory for many of the more 
vigorous infants on nipple feedings, but this ob- 
viously can be tried only when adequate nursing 
service is available. 


SUPPLEMENTARY VITAMINS 


Vitamin K is given parenterally in a 1 mg. 
dose on the day of birth and repeated if there is 
any bleeding tendency. 

Vitamin C is given parenterally as sodium as- 
corbate in a dose of 100 mg. daily for the first three 
days and then orally as 50 mg. daily of ascorbic 
acid. 

Vitamin D, as prispo.®, is started on about the 
seventh day or as soon as the infant is tolerating 
oral feeding, and a dose of 2000 1.u. of a water- 
miscible form is given daily until the infant is old 
enough to tolerate an oily product. At this time he 
is placed on a combined A and D preparation and 
given a daily dose of approximately 20 drops of a 
concentrate. This contains 3000 to 5000 1.u. of vita- 
min D®:!° and 25,000 units of vitamin A. Jeans 
believes that 400 to 800 units of vitamin D may 
be enough for premature infants who are receiving 
adequate calcium and phosphorus in cow’s milk 
feedings." 12 
Vitamin B needs have not yet been determined. 
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PREVENTION AND TREATMENT OF 
INFECTION 


Premature infants have low resistance to infec- 
tion, often developing septicemia from minor in- 
fections of the skin, eye, umbilicus and respiratory 
tract. 

Every effort must be made to prevent pathogens 
from entering the infant’s environment. Strict 
gown technic should be used by all persons in the 
nursery. Formulas should have terminal steriliza- 
tion and feeding should be done with sterile equip- 
ment. The premature infants should be housed in 
nurseries from which all visitors are prohibited. 

Early diagnosis of minor infections and prompt, 
adequate antimicrobial therapy may prevent septi- 
cemia. Nose and throat cultures are taken routinely 
on all infants brought to our nursery from outside, 
and specific therapy is given if pathogenic organ- 
isms are found. 

Frequent small blood transfusions may be of 
value in the more severe infections regardless of the 
hemoglobin levels. 


RETROLENTAL FIBROPLASIA 


Retrolental fibroplasia is found almost entirely 
in prematurely born babies and is directly related 
in incidence to the degree of prematurity. It is a 
disease of the retina which may produce retinal 
detachment and complete blindness or may become 
arrested at various intermediate stages.’* The eti- 
ology is as yet unknown and the incidence varies 
widely in different hospitals. Frequent ophthal- 
moscopic examinations should be performed on 
all premature infants weighing less than 4 pounds 
at birth. Vitamin E therapy and avoidance of water- 
soluble vitamins have been recommended, but the 
evidence is controversial. Since the disease is so 
rarely seen in infants weighing more than 34 
pounds at birth, obstetric care which may mitigate 
the degree of prematurity is obviously indicated. 


SUBDURAL HEMATOMA 


Premature infants are more subject to intra- 
cranial hemorrhage during birth than are full term 
infants. This complication should be kept in mind 
and subdural taps should be performed in any 
infant who shows symptoms which may be ex- 
plained by an intracranial hematoma. Early surgi- 
cal treatment is essential. 
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Management of Ophthalmologic 
Problems in Children 


RICHARD C. GAMBLE 


CHICAGO, ILLINOIS 


He use of the sulfo- 
"Tnamides antibiotics, 
ACTH and corti- 
sone has made as much 
change in the manage- 
ment of ophthalmologic 
problems in children as it 
has made in the treat- 
ment of infections and 
inflammations in other 
parts of the body. Before 
taking up the treatment 
of specific ocular condi- 
tions due credit should 
be given to the men in 
both general and pediatric practice for solving 
many of the more severe ophthalmologic problems 
before they occur. Acute cellulitis of the orbit due 
to infection of the ethmoid sinus in infants, and 
of the maxillary or frontal sinus in older children, 
has become as rare as acute mastoiditis. Metastatic 
endophthalmitis due to meningococcus meningi- 
tis—which formerly led to loss of sight in one or 
both eyes—is now extremely rare. Ocular disease 
due to secondary syphilis is no longer a common 
condition in adults and there has been a corre- 
sponding decrease in the incidence of interstitial 
keratitis and other evidences of congenital syphilis 
in children. Ophthalmia neonatorium is observed 
less frequently and can now be cured in a few 
days if it does occur. Trachoma is extremely rare 
in children because sulfanilamide rather promptly 
clears up the trachoma of adults and they no longer 
are sources of infection. These are just a few ex- 
amples of their value in preventing disease. 
The sulfonamides still are very useful in oph- 
thalmology, because children tolerate them well 


GAMBLE 


and they penetrate the ocular tissues much better 
than do most of the antibiotics. The antibiotics are 
of greatest use when applied topically to the eye for 
surface infections such as conjunctivitis, blepharitis, 
corneal ulcer and wound infections. Penicillin is 
quite effective but has two real drawbacks. Many 
patients develop rather marked allergic conjunc- 
tivitis and dermatitis if they use it more than a few 
days, and later, if given intramuscular injections 
for some serious systemic infection, they are found 
to be allergic to it generally; therefore, it should 
not be used for unimportant ocular conditions. 
Bacitracin ointment is at least equally effective and 
is never used intramuscularly, so is a better choice 
for the topical treatment of minor ocular infections. 
Aureomycin ointment is quite effective for topical 
use and seldom causes any local allergy. cHLoro- 
MyYcETIN® has very effective local action and also 
penetrates quite well the internal ocular structures 
when given internally. 

In regard to ACTH and cortisone there are two 
general statements that are of very great impor- 
tance. The first is that for the first time we have 
a therapeutic agent which will block inflammation 
directly and immediately. Heretofore we have had 
to be content with attempting to destroy the bac- 
teria causing the inflammation and waiting for 
nature to clear up the wreckage. In iritis the bac- 
teria causing the disease often had left the eye 
long since—if they ever really had been there; the 
ability of antibiotics to enter the internal ocular 
tissues was not good and the result was unsatis- 
factory. When ACTH or cortisone is used in a case 
of iritis the inflammation is checked at once, there 
is no wreckage to clear up and recurrences are few. 

The second general statement of importance is 
that cortisone can be used topically and has as 
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much effect on inflammations of the anterior half 
of the eye as has the internal use of the hormone. 
This is important because it is cheaper, no hos- 
pitalization is necessary, and there is no danger of 
producing the undesired side effects which some- 
times occur when it is given systemically such as 
disturbance of the blood sugar value or of the 
electrolyte balance. When cortisone is used topical- 
ly in the eye the usual method is to take 1 cc. of 
the cortone® Acetate which contains 25 mg. of 
the hormone. To this is added 4 cc. of normal 
saline. One drop is put in the eye every two hours. 
It is important to shake the bottle before filling 
the dropper as the crystals tend to sink to the bot- 
tom of the bottle. 

Inflammations of the posterior half of the eye 
such as optic neuritis, choroiditis, and retinitis do 
not respond to topical use of cortisone, and it is 
necessary to use internal treatment. At present no 
one one knows whether ACTH is better than 
cortisone or vice versa. If cortisone is used it seems 
wise to give a little ACTH at the end of the treat- 
ment to overcome the depressing effect of cortisone 
on the natural functioning of the adrenal gland. 

Typhoid vaccine given intramuscularly has been 
used for many years in the treatment of ocular 
inflammations in both children and adults with- 
out a very clear understanding of why it was 
effective. It seems probable that the reason it is-so 
effective is that it causes an alarm reaction. Evi- 
dence of this is that there is usually a drop in the 
eosinophil count in the cases in which it is effec- 
tive and not in those in which it is ineffective—in 
other words the fever and chill produced by the 
vaccine cause the adrenal gland to put out more 
cortisone and this benefits the ocular inflammation. 


OCULAR INJURIES 


Foreign bodies on the cornea in a frightened 
and unruly child may be quite a problem, but a 
general anesthetic is rarely necessary. The eyeball 
should be thoroughly irrigated with boric acid solu- 
tion and several drops of 2 per cent sutyN® sul- 
fate or 1 per cent pontocaine® instilled. The for- 
eign body should be removed with a sterile spud 
using the dull end of the instrument if possible. 
Care should be taken to remove all the stain sur- 
rounding the foreign body. Bacitracin ointment 
(500 units per gram) or aureomycin (1 mg. per 
gram) should be used after the removal and a 
patch applied for 6 to 12 hours. 

Lacerations of the eyelid if extensive should 
be sutured with dermal or black silk. If the lacera- 
tion involves the edge of the lid or the lacrimal 
passage the repair should be made by an ophthal- 
mologist. Lacerations of the conjunctiva on the 
eyeball are not serious and seldom require suturing 
unless they are very extensive and gaping. Lacera- 
tions of the cornea (nonpenetrating) should be 


treated by bacitracin or aureomycin ointment, 1 
per cent atropine and a patch. If serious infection 
occurs both sulfonamides and some antibiotic 
should be given internally and cortisone drops 
used locally. 

Perforating injuries of the eyeball are always 
serious because the iris may be prolapsed and the 
lens may be injured, causing a traumatic cataract 
and sympathetic ophthalmia or panophthalmitis 
may result. If the iris is prolapsed it should be 
excised. Extensive lacerations through the cornea 
or sclera must be sutured or covered by a con- 
junctival flap. In all cases it is wise to use sul- 
fonamides and antibiotics internally at once and to 
use them locally also; at the first sign of serious 
inflammation cortisone should be used locally and 
internally if necessary. Tetanus’ antitoxin should 
not be forgotten; usually a booster shot is all that is 
needed. If the lens is injured a cataract will form 
and all chance of obtaining normal vision without 
glasses is lost. In young children, if the lens cap- 
sule is widely lacerated by the injury, a cataract 
may form and then absorb just as it does when 
a needling operation is done for congenital cataract. 
In other cases complete absorption does not occur 
and a needling operation is required later on. 


OCULAR INFECTIONS AND 
INFLAMMATIONS 


Styes are best prevented by keeping the child’s 
hands clean because nose-picking followed by eye- 
rubbing is a frequent cause. Building up the 
child’s general health is important. Aureomycin 
ointment should be used when styes are present. 
In frightened children it is probably good practice 
to let styes break rather than to open them. The 
end result is the same and the child is not given 
a reason to fear all doctors. 

Blepharitis may occur with or without styes 
and should be treated with aureomycin ointment. 
Corneal ulcer in children is usually traumatic, 
herpetic or phlyctenular. The traumatic ones should 
be treated with sulfonamides and antibiotics, the 
herpetic ones with aureomycin ointment and corti- 
sone drops. Phlyctenular ulcers respond well to 
cortisone drops and also require the general meas- 
sures used in treating tuberculosis. 

Iritis as a disease by itself is very rare in chil- 
dren. It is usually associated with diseases of the 
cornea or of the entire uveal tract. A rare but im- 
portant exception to this is the iritis in Still’s dis- 
ease in which there is very marked arthritis. In 
these cases iritis is severe and cataracts frequently 
occur. Atropine is used; cortisone locally and in 
severe cases ACTH or cortisone internally are of 
greatest value. Surgical removal of such cataracts 
usually leads to marked increase in the severity of 
the iritis, causing the operation to be a failure, but 
this is now well controlled by the use of cortisone. 
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Sympathetic ophthalmia is caused by _per- 
forating injuries. The best treatment is prevention 
by proper care of the injured eye with sulfonamides 
and antibiotics at the time of injury, excision of 
prolapsed iris if needed and prompt enucleation 
of the injured eye if it is hopelessly lost. When the 
condition occurs the injured eye should be enu- 
cleated if it is blind, otherwise not; in cortisone 
and ACTH we have for the first time a really 
effective treatment. 


GLAUCOMA 


The presence in an infant of an enlarged eye 
with a deep anterior chamber and a hazy cornea 
indicates congenital glaucoma. In early cases where 
the eyeball has not greatly enlarged, the operation 
of goniotomy is very safe and effective. It removes 
fetal iris tissue from the angle of the anterior 
chamber and permits aqueous humor to enter the 
canal of Schlemm. In later cases where the eyeball 
has enlarged considerably it is less effective and a 


irephine operation usually gives better results. The 
drugs ordinarily used for glaucoma in adults such 
as pilocarpine, eserine and pory.® are of little 
value in congenital glaucoma. 


RETROLENTAL FIBROPLASIA 


This condition occurs in about 12 per cent of 
premature babies whose birth weight is three 
pounds or less. It is not present at birth, but ap- 
pears usually during the second month after birth, 
starting as a localized dilatation of the retinal veins 
in the far periphery of the fundus followed by 
swelling of the retina in this region. Then a mem- 
brane forms in the vitreous humor behind the 
lens and the retina becomes detached. Manage- 
ment of this condition is most unsatisfactory. Sur- 
gical efforts to cut a hole in the membrane or to 
remove it are often disastrous. In recent months 
cortisone and ACTH have been used on the basis 
of their effect of inhibiting fibrosis and at present 
comprise the best treatment known. 


SSS SSS SS SS SSS SSS SS SSS SSS Se 


A SCIENTIFIC EXHIBIT on 
CORTISONE 


Will Appear in the August Issue o/ 


POSTGRADUATE 
MEDICINE 


A 16-page illustrated presentation with 11 pages in full color 


presenting EXAMPLES FROM ITS 
THERAPEUTIC SPECTRUM 


Documenting the latest and most authoritative results on the uses of 
cortisone in medical research and practice 
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Scientific Exhibit 


Spinal Anesthesia in Cesarean Section 


JOHN ADRIANI AND DOUGLASS H. BATTEN* 


LOUISIANA STATE UNIVERSITY SCHOOL OF MEDICINE 


ADVANTAGES 


. Provides excellent relaxation of the 
muscles. 


. Newborn is not narcotized. 


3. Accompanied by no notable disturb- 
ances of metabolic processes in ab- 
sence of hypotension. 


4. Dispenses with inhalation of irritat- 
ing drugs. 


DISADVANTAGES 


. Postoperative somnolence, nausea 
and vomiting eliminated. 


Vi 


1. Extent, intensity of anesthesia not al- 
ways controllable. 


2. Duration of action, though predictable, 
always uncertain. 


3. Possibility of failure from technical er- 
rors cannot be wholly excluded. 


4. Circulatory collapse of alarming degree 
is an ever-present hazard and is not 
predictable. 


. Patients conscious during the opera- 
tion may become apprehensive and un- 
cooperative. 
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6. Discomfort from traction reflexes from 
autonomic nervous system entering cord 
above anesthetized segments. 


*From the Department of Surgery, Louisiana State University Photographs by W. Branks Stewart, Department of Medical Illus- 
School = Medicine, and Department of Anesthesia, Charity Hospital, tration, Louisiana State University School of Medicine, New Orleans. 
New Orleans. 
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MATERIALS 


Same setup used for spinal anesthesia as for other 
surgical procedures: Drug; 20 G. spinal needle; wheal 
needle; 5 cc. syringe for drug; 2 cc. syringe and 1° 
procaine for skin wheal; 2 cc. 10°/, glucose. 


ANESTHETIC DRUG 


Choice of drug depends on esti- 
mated duration of operation: Procaine 
(duration of less than one hour) 100 
mg. average; Tetracaine (PONTOCAINE) 
(duration of less than two hours) 68 
mg. average; Dibucaine (NUPERCAINE) 
(duration of less than two and one- 
half hours) 5-7 mg. average. Dosage 
less than ordinarily required for simi- 
lar extent of anesthesia for general 
surgery. 


Atropine gr. 1/150 I.V. immediately prior to opera- 
tion or ILM. one hour prior is desirable in event sup- 
plementary general anesthesia is required. Narcotic and 
hypnotic drugs undesirable before delivery. 


TECHNIC 


The single injection is simpler, easily 


executed and yields adequate anesthe- 


sia. The “continuous spinal” technic is 
for slow operators. 


PREPARATION OF PATIENT 


Control blood pressure, pulse and 
respiratory rate are recorded before 
induction of anesthesia. Patients with 
cardiac disease, hypotension and other 
conditions contraindicating spinal an- 
esthesia should be excluded. 
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INJECTION OF SOLUTION 


Glucose makes solution hyperbaric (heavier 
than spinal fluid). Small volume employed— 
2 cc. or less. Injection is completed within 
24-3 seconds. Do not inject solution during 
uterine contraction; drug may be forced 
into upper thoracic and cervical segments, 
causing “high” spinal anesthesia. 


Place in the recumbent (flat) position im- 
mediately after injection of the anesthetic. 
Height is determined by testing the extent 
of hypalgesia. Height is controlled by tilting 
table to allow caudad regression of solution 
or cephalad migration, whichever is necessary. 


POSITION OF PATIENT 


The upright sitting position is preferable 
in performing lumbar puncture, but the lat- 
eral prone may likewise be used. The needle 
is introduced between L2‘and L3 or between 
13 and L4. 
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CARE OF PATIENT 
DURING OPERATION 


Blood pressure, pulse and res- 
piration are watched closely 
throughout entire procedure. An 
anesthetic apparatus is available 
at all times for resuscitation or 
to administer oxygen or supple- 
mental inhalation anesthesia 
when necessary. 


FLUIDS 


An infusion started immedi- 
ately after induction of anesthe- 
sia assures a readily accessible 
vein for administration of stimu- 
lants or blood in the event of 
emergency. 


CONTROL OF HYPOTENSION 


Ephedrine, desoxyephedrine or other ac- 
cepted vasoconstrictor I.V. is most effective 
restorative in severe cases. Fluids not effective. 


CONTROL OF NAUSEA 


Inhalation of oxygen usually 
suffices. PENTOTHAL, pentobarbi- 
tal, seconaL I.V. may be admin- 
istered when oxygen is ineffec- 
tive. Withhold hypnotic drugs 
until delivery, if possible. 
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SEDATION 


Administer morphine, seconal, pentobarbital or other 
sedative of choice for apprehensive subjects. Withhold 
until delivery. 


BLOOD 


Not necessary in every instance. Must be available 
to combat shock in event of blood loss. 


CIRCULATORY COLLAPSE 


cause: Undetermined; usually occurs after estab- 
lishment of block; suddenness and severity more 
pronounced when increased intra-abdominal pres- 
sure due to pregnancy, ascites or gaseous distention 
exists. 

SEQUELAE: Respiratory failure from cerebral ane- 
mia usual cause of death from spinal anesthesia 
on operating table; cerebral damage in revived 
patients frequent. 

TREATMENT: Vasoconstrictors intravenously, or 
into heart in complete collapse; immediate cardiac 
massage and artificial respiration; respiratory stimu- 
lants useless. 


RESPIRATORY FAILURE 


cause: Ascent of drug into upper thoracic and 
cervical segments occurs with greater frequency in 
obstetrics than in general surgery; medullary ane- 
mia secondary to circulatory collapse. 

PREVENTION: Elevate and flex head sharply to 
prevent ascent of drug into cervical segment of sub- 
arachnoid space; correct hypotension. 

TREATMENT: Artificial respiration using pure oxy- 
gen and intermittent positive pressure with bag 
and mask of anesthesia apparatus until paralysis 
recedes; correct the existing hypotension with vaso- 
constrictors. 
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EFFECT ON UTERUS 


Analgesia with adequate relaxa- 
tion is obtained. Uterine tone not 
decreased. Uterus readily contracts 
after delivery. 


EFFECTS ON MOTHER 


Without circulatory derangement 
metabolic effects not clinically sig- 
nificant. 


EFFECTS ON NEWBORN 


Babies are not narcotized and cry immediate- 
ly. Rarely require resuscitation unless fetal dis- 
tress existed prior to surgery. 
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‘THE ANESTHETIST 


COMPLICATIONS 
eCirculatory collapse mani- 
fested by hypotension and 
bradycardia — frequent and 
often severe. 

@ Respiratory failure if drug as- 
cends to thoracic and cervical 
spinal segments. 

@ Nausea and vomiting with pos- 
sibility of aspiration favored 
by the supine position. 

@ Headaches due to spinal punc- 
ture and other unexplainable 
factors. 

@Palsies of cranial and spinal 
nerves—sixth cranial most fre- 
quent. 

@ Backache in postoperative and 
postpartal period. 

@ Myelitis followed by perma- 
nent paralysis of lower extrem- 
ities (cauda equina syndrome). 

@ Urinary retention in postoper- 
ative period. 
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The spinal anesthetist does not 
“scrub up” but remains outside the 
operative field to manage emergencies 
which may arise. The majority of 
fatalities occur when the surgeon ad- 
ministers the anesthetic and leaves the 
patient unattended. Anesthesia must 
extend to xyphoid (Th. 7) for satis- 
factory blockade. 


CONTRAINDICATIONS 

@ The presence of cardiac dis- 
eases of all types. 

@ Hypotension from_any cause 
including shock from trauma 
or hemorrhage. 

@ The presence of anemia. 

® Diseases of the spinal cord and 
meninges. 

@Local infections at site of 
lumbar puncture. 

@In psychically disturbed sub- 
jects. 
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THE PRICE OF MEDICAL 
FREEDOM 


chapter of a medical fraternity. After 

dinner, I am expected to talk informally 
about the professional world into which 
these young men will soon be cast. 

What shall I tell them? They have asked 
me because they are troubled. They are wor- 
ried about the uncertain state of the eco- 
nomics of medical care. They are afraid that 
the freedom of medical practice will have 
been destroyed before they are well launch- 
ed upon their careers. 

They have reason to be concerned, and I 
shall not minimize the danger. About all 
that I can give them is the history of the ef- 
fort to socialize medicine, and point out the 
factors which have weighed most heavily 
against the medical profession in this battle. 

If the cost of medical care were no factor, 
there would be no issue. No one complains 
of the quality of medical care—although 
there are many people in this country who 
have a justifiable complaint upon this 
ground. So, it seems to me, I shall not mis- 
lead them if I point out that the preservation 
of medical freedom depends largely upon 
the solution of the problem of the cost of 
medical care. 

There are many reasons for the great in- 
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crease in the cost of medical care. Some of 
the increase was inevitable, and nothing can 
be done about it. The dollar is worth only a 
fraction of its value only a few years ago. 
Wages of essential ancillary labor have 
trebled while hours of work have been re- 
duced. New and greatly improved technics, 
which have raised the quality of care im- 
mensely, have also of necessity increased its 
cost. These are not points of attack of the 
problem. 

There are, however, three factors which 
can be eliminated or controlled by the pro- 
fession itself. One of these is the exorbitant 
fees charged by a small segment of the pro- 
fession. While such abuses are relatively few, 
their effect is out of all proportion to their 
frequency. Patients who have been so im- 
posed upon are extremely vocal, and it is a 
characteristic of human nature to generalize 
upon the exception—particularly if the ex- 
ception be upon the immoral side. So, many 
people in this country believe that it is very 
unusual for a surgical fee to be in less than 
four figures, despite the fact that the great 
majority of really good surgeons charge 
modest fees. 

This situation has become so serious that 
more and more medical societies are appoint- 
ing grievance committees for the purpose of, 
among other functions, mediating contro- 
versies between patients and doctors over 
the question of fees. This is a step in the 


right direction, but it is not a very long 
stride. Not until upright doctors deny pro- 
fessional association to all who bring dis- 
credit upon the profession can we separate, 
in the public mind, the righteous from the 
unrighteous. We have too long assured the 
public that membership in the local medical 
society is the profession’s stamp of approval 
upon the ethics of a doctor—and, so long as 
we adhere to this practice, the good, which 
is the great majority of the profession, must 
suffer for the sins of the bad. We are in 
danger of destruction because we insist upon 
protecting the unworthy. 

Another trend, which is raising and 
promises to raise still further the cost of 
medical care, is the insistence that only a 
highly trained professional person partici- 
pate in most of the technical aspects of 
medical care. This is a highly controversial 
subject in which I do not propose to become 
involved. I do think it should be said that all 
innovations in medical care must be con- 
sidered carefully from the economic as well 
as the technical point of view. There are 
cases in which the value of exceptionally 
trained people can easily be demonstrated, 
but there are also thousands of cases in 
which a person of lesser training serves 
equally well, and at much less cost to the 
patient. We are upon safe ground when the 
selection is made upon professional require- 
ments in each individual case; but we are 
seriously endangering the continued freedom 
of medicine when we insist upon a universal 
pattern which, in a large number of cases, 
affects the patient only in his pocketbook. 

Regardless of any economies which can be 
effected, the cost of medical care will con- 
tinue to be burdensome to many people, and 
we may expect that further technical prog- 
ress will increase this burden. If we want the 
established pattern of fee-for-service to be 
continued, we must make it possible for 
every self-supporting person to pay for his 
medical care without suffering an economic 
catastrophe. The only way in which any 
heavy economic risk can be carried is 
through insurance. Fortunately, the need of 
expensive medical care is a risk which is, in 
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most of its aspects, ideally suited to insu: 
ance. Its occurrence is relatively rare an: 
largely unpredictable. A vast amount o 
actuarial data is available. The greatest di: 
advantage is the difficulty of preventin; 
abuses; and this one handicap has great] 
retarded the extension of so-called healt! 
insurance as regards both completeness o! 
protection and the number of people who 
are protected. 

There is no longer any question about in- 
surance against the costs of medical care. 
The only question yet to be decided is 
whether it will be voluntary, which will 
preserve freedom in medicine, or whether it 
will be compulsory government insurance, 
which will take over all medical practice— 
because the honest proponents of socialized 
medicine admit frankly that compulsory 
health insurance cannot be operated upon 
the fee-for-service principle. 


choice between voluntary and com- 
pulsory health insurance will be made by 
the public—not by the medical profession. 
The public will choose the type which, in 
its uninformed opinion, will afford the 
greater protection at the lesser cost. 

This means that, if voluntary insurance is 
to get the nod, it must offer adequate pro- 
tection at a cost which can be met by all self- 
supporting people. The cost of this protec- 
tion is a product of the amount of coverage, 
the loss through abuses, and the fees paid for 
medical and hospital care. 

The amount of protection which can be 
offered at a reasonable price is a function of 
the latter two factors in the equation—and 
these are largely controllable by the medi- 
cal profession. Unnecessary treatment must 
be held to the minimum, and fees for service 
must be kept within reason; and this does 
not mean cut-rate professional care but 
merely justifiable charges for service which 
is rendered. 

Reduced to these basic elements, it is ob- 
vious that the solution of this problem rests 
largely with the medical profession itself. 
If the good men in the profession would 


1% 
! 

‘ 

= 


only sit down and attack the problem, it 
could be solved in a very short time. It can- 
not be solved by denying its existence, by 
pooh-poohing its importance, or by offering 
a spurious product designed principally in 
the interest of the medical profession rather 
than in the common interest of all citizens, 
including the medical profession. 


Paut R. Haw.ey 
The Director, American College of Surgeons 


THE DISTRIBUTION OF 
PHYSICIANS 


monc the problems to which the Minne- 
A sota State Medical Association gave 
particular consideration during its 
ninety-eighth annual meeting in Rochester 
that of placing physicians in rural areas 
seems to have been most significant. Every- 
one should know by now that there are 
more physicians in proportion to population 
in the United States than in any other coun- 
try in the world; the principal problem 
in the United States is to locate physicians in 
rural areas where the number of the popula- 
tion and the available income to the physi- 
cian from practice are such as to make it 
dificult for a physician to secure a reason- 
able income from his work. In Switzerland 
and in some other foreign countries the 
problem is being met by the grant of a sub- 
sidy from the government to a physician 
who will locate in a remote region. Such 
regions in Switzerland are obviously those 
high in the mountains in areas which are 
frequently shut in for many months because 
of cold and snow. 

The problem of the rural areas has also 
been met to some extent in the United 
States by subsidies granted either by a local 
community or by state welfare agencies, 
but on the whole the method has not seem- 
ed to be effective in meeting the situa- 
tion. Apparently other factors are involved, 
such as accessibility to roentgen ray and 
laboratory services. Some hope has been ex- 
pressed that the eventual construction of 
health centers which will provide laboratory 
and roentgen ray services or other essential 
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services to physicians practicing in rural 
areas would meet the situation but appar- 
ently the construction of such health centers 
has been exceedingly slow in the United 
States. In Great Britain where the National 
Health Act proposed to help the situation 
by constructing health centers, as far as I can 
learn, not one such health center has yet 
been made available. 

The Minnesota State Medical Association 
now proposes to meet the problem by creat- 
ing special scholarships for boys from towns 
of 5000 or less who will be financed through 
the medical school and an internship and who 
will apparently be promised a completely 
free medical education if they will contract 
to settle in a rural area and remain there 
for five years. Innumerable studies of the 
problem have been made in the past. Once 
a medical school decided that it would ac- 
cept boys from rural areas in preponderance 
in the hope that they would eventually set- 
tle in rural areas. Actual experience showed 
that many of the boys preferred to remain in 
the cities once they had been associated with 
city life. The state of Mississippi has scholar- 
ships for boys who will agree to settle in 
rural areas but as far as I know the results 
of the experiment are not yet available. 

Some years ago The Commonwealth Fund 
proposed to help the rural problem by 
granting scholarships to young men who 
would agree to go to rural areas. Mr. Barry 
Smith once told me that the experiment was 
a failure because many of the young men 
preferred to pay back the money that had 
been given to them for their medical educa- 
tion rather than to go to rural areas. Never- 
theless the Minnesota experiment seems to 
have been worked out with great care. The 
committee in charge of the selection of 
students includes the dean of the medical 
school and one representative each from the 
Minnesota Farm Bureau Federation, the 
Minnesota Editorial Association, the State 
Board of Medical Examiners and the Min- 
nesota State Medical Association. 

Conceivably, carefulness in selection might 
result in far more positive results than have 
come from other similar experiments in 
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other places. Incidentally the discussion of 
the subject brought out the fact that 90 per 
cent of this year’s senior medical students 
from the University of Minnesota are plan- 
ning to take their internships outside Min- 
nesota. This will perhaps mean that many 
of these young men will go to other por- 
tions of the country when they finally begin 
medical practice. 

The Minnesota State Medical Association 
also considered the problem of the displaced 
physicians who are applying for entrance to 
that state. According to a report in the 
Minneapolis Star 800 displaced physicians 
have applied for license in Minnesota. 
About a dozen have completed citizenship 
requirements and have been licensed to 
practice in Minnesota. The problem of quali- 
fying displaced physicians and of getting 
them located in rural areas involves some of 
the most complex social, psychologic and 
economic considerations that may be in- 
volved in any such situation. Certainly, how- 
ever, the importance of making it possible 
for well qualified physicians to locate in 
suitable areas and of thus meeting two ex- 
asperating needs—the needs of the rural 
areas for physicians and the needs of dis- 
placed physicians to be able to become eco- 
nomically independent—is worthy of all 
the effort that can possibly be given to suit- 
able solutions. 

The ninety-eighth annual session was held 
in the presence of the press. This is an 
experiment which has been going on in 
Minnesota only two years. The importance 
of letting the public know how seriously 
the medical profession is attempting to solve 
such problems for itself cannot be exagger- 
ated. The public has a vital, personal inter- 
est in the manner in which the medical 
profession solves such problems. When the 
considerations are put squarely before the 
public, they are likely to give far more sym- 
pathy to the point of view of the medical 
profession than they would give if the con- 
siderations were held in secret. Secrecy in- 
variably arouses suspicion—and most times 
the suspicion is warranted. 


MORRIS FISHBEIN 
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THE SWISS PHARMACEUTICAL 
INDUSTRY 


HAVE just had the extraordinary privilege 
| of visiting four of the largest pharma- 

ceutical industries in the world, all lo- 
cated in Basel, Switzerland. The Hoffmann- 
La Roche Company, the Ciba Company, 
Sandoz and Geigy have magnificent plants, 
research departments as good or better than 
those to be found anywhere else in the 
world, superlative chemists and pharmacists 
and apparently complete cooperation from 
the universities, the hospitals, the medical 
profession and the government. I doubt that 
pharmaceutical research is carried on under 
better circumstances anywhere else and this 
includes particularly the United States. 

While visiting these companies I was able 
to give special consideration only to phar- 
maceutical research. Here I saw ingenious 
devices for advanced study, including appa- 
ratus for observations made on isolated or- 
gans such as the heart and the kidney, and 
for testing effects of chemicals and drugs. 
The directors of research are men of recog- 
nized scientific stature and participate in 
scientific programs all over the world. The 
provision of dieners, who do much of the 
technical setting up of apparatus, aid in get- 
ting animals ready for study and carry out 
innumerable other small tasks to leave the 
investigator free for thought and study and 
conferences with his colleagues, is a most 
valuable part of the manner in which the 
work is done. A central shop for repair of 
instruments and another for cleaning and 
sterilizing apparatus coming from all of the 
various laboratories have proved to be a 
most efficient technic. 

The rapid progress of research in the 
United States has apparently stimulated our 
Swiss colleagues to renewed efforts along 
certain lines. which are not so definitely 
now followed in the United States. These 
refer particularly to studies on glucosides, on 
sedatives and narcotics, and some attempts 
toward repeating advances in the United 
States along the lines of chemical antisep- 
tics and germicides as well as on new drugs 
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related to the sympathetic nervous system. 
Not one of the large Swiss manufacturers 
was apparently concerned, except rather 
remotely, with research on antibiotics. This 
perhaps explains why the United States 
has seen the development of aureomycin, 
CHLOROMYCETIN® and terramycin based on a 
line of study which is not being followed 
elsewhere. 

Although the antihistamines originated in 
Europe, the progress of work with antihis- 
tamines in the United States has been far 
more rapid. The possibility of drug com- 
binations for work in symbiosis or in as- 
sociation is being given new consideration, 
stimulated perhaps by the discovery that sev- 
eral sulfonamides prescribed together are 
more effective and less toxic than each given 
in a much larger dose alone. Thus attempts 
are already being made to study combina- 
tions of antihistamines and combinations of 
other drugs with actions primarily on por- 
tions of the nervous system. The recent ob- 
servation relating to the increase in potency 
of local anesthetics by combination with 
hyaluronidase is an example of possibilities 
in drug combinations. We may see, there- 
fore, a return to formulas involving three or 
four different drugs rather than insistence 
on administering a potent dose of one drug 
at one time. 


I" conversations with directors of research, 
I was particularly impressed with the 
realization that even such products as dig- 
italis, insulin and anti-anemic substances, 
although studied for a long time, still create 
many unsolved problems. The preparation 
of new forms of digitalis still concerns in- 
vestigators and, with the background of 
many years, they are busily engaged in 
seeking new principles with perhaps less 
toxicity or with different effects than those 
now available. 

New studies on ergot and on combina- 
tions of various principles derived from 
ergot were under way and were most fas- 
cinating to the observer. Incidentally, how- 
ever, I found no work whatever being done 
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with isotopes and the European observers 
were much interested in what is being done 
in the United States in this field although 
expressing no special interest in establishing 
the highly specialized and exceedingly cost- 
ly laboratories necessary for such studies. A 
president of one of the largest companies 
said that he had been asked by his investi- 
gators about the possibility but that boards 
did not seem at this time interested in the 
necessary outlay. No doubt the tremendous 
sums now being spent in the United States 
in this field have indicated to foreign ob- 
servers the difficulties and terrific economic 
factors involved in such research. 

Much interest is shown in the develop- 
ment of blood substitutes and blood deriva- 
tives. The dextran, pariston and gelatin sub- 
stitutes are being given most careful study. 
Great interest attaches also to the anticoagu- 
lants, particularly heparin and TRoMEXAN®, 
and much pharmaceutical research is being 
devoted to improvements in this regard. 

Obviously the tradition and the conserva- 
tism manifest in many European concerns 
have delayed the development of large scale 
promotion and education of the medical 
profession such as are conspicuous features 
of the pharmaceutical industry in the United 
States. The motion picture has been used 
hardly at all in education. The usual technic 
seems to involve conservative announce- 
ments in the medical press and a rather 
widespread distribution of reprints empha- 
sizing the scientific work carried on by the 
investigators in the laboratories and in the 
hospitals. 

Such research as is now going on in the 
great research institutions of the leading 
manufacturers in the United States and that 
being carried on in Switzerland, in Great 
Britain and in a few other centers in the 
world is of vital importance to every human 
being. No one can begin to estimate the 
value of such work for humanity. It is rep- 
resented in relief from pain and suffering, 
in shortening the duration of disease, in 
postponing death and in economic savings 
that are incalculable. 


MORRIS FISHBEIN 
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An Annotated Bibliography on Sludged Blood: Knisely 


FIGURE 3. Frog red cells going through the capillaries in striated frog muscle. Uninjured muscle was transillu- 


minated by fused quartz rod and observed through water-immersion lenses at 400 x magnification. The lines 
which are vertical in the picture are cross-striations of the muscle fibers. This was sketched from a healthy animal. 
Frog red cells are 21 or 22 micra long. Thus, at this degree of tonus the capillaries were between 10 and 15 micra 
wide. Note: (1) There is no agglutination of the red cells; (2) the capillaries are narrower than the width of the 
red cells, and the red cells are in consequence folded as they pass through the capillaries. This is a part of the 
“bottle neck.” Mammalian capillaries also are often narrower than the diameters of the red cells passing through 


them. (Drawn by Dr. Nicholas Galuzzi.) 


(1) Krogh: The Anatomy and Physiology ~ of 
Capillaries. New Haven, Yale University Press, 
1929. 

(2) Krogh and Vimtrup: The capillaries. In: 
Cowdry, E. V. (Ed.): Special Cytology. Ed. 2. 
New York, Paul B. Hoeber, Inc., 1932, vol. 1, p. 


477- 

(3) Knisely: The histophysiology of peripheral 
vascular beds. Am. Assoc. Advancement Sc., 1940, 
Publ. No. 13, pp. 303-307. 

(4) Knisely, Bloch, Eliot and Warner: Sludged 
blood. Science 106:431-440 (Nov. 7) 1947. 

(5) Clark and Clark: Observations on changes 
in blood vascular endothelium in living animals. 
Am. J. Anat. 57:385 (Nov.) 1935. 

(6) Chambers and Zweifach: Am. J. Anat. 
75:173-206, 1944. 

(7) Chambers and Zweifach: Ann. New York 
Acad. Sc. 46:683, 1945-46. 

(8) Knisely, Bloch and Warner: Selective phago- 
cytosis. I. Microscopic observations concerning the 
regulation of the blood flow through the liver and 
other organs and the mechanism and rate of 
phagocytic removal of particles from the blood. 
K. Danske Videnskabernes Selskab, Biologiske 
Skrifter, Copenhagen, vol. 4, no. 7, 1948. 

(9) See also Von Méllendorf, vol. 6, pt. 1, 
Handbuch der Mikrosckopischen Anatomie des 
Menschen, Berlin, 1930. 

A motion picture which shows clearly that in 
frogs individual red blood cells are somewhat 
squeezed and folded as they pass through capil- 


laries was prepared by Fulton and Lutz (Anat. 
Rec. 79:23 [suppl.] 1941). The same is true in 
mammals—see Knisely, 1940, reference (3), left 
hand column. (Figure 3.) 

During different phases of physiology, arterioles 
are usually, thost frequently, or often narrower 
than the capillaries which they join and supply— 
Krogh, 1929 (1). For a statement of degrees to 
which the narrowest blood vessels can be forcibly 
bulged without rupturing, see Knisely, Bloch, 
Eliot and Warner: Sludged blood. Science 106:431 
(Nov. 7) 1947. 

Arterioles and capillaries can be bulged to about 
once and a half to twice the diameter of the pass- 
ing red cells without damage. 

2. In completely healthy animals and men the 
erythrocytes are not agglutinated. Each red cell is 
free from the others and they tend to repel each 
other slightly. In carefully handled tissues, even 
rouleaux are absent. (Figure 3.) 

Arey, L. B.: Anat. Rec. 14:135 (Jan.) 1918. 
Abramson, Moyer and Gorin: Electrophoresis of 
Proteins and Chemistry of Cell Surfaces. New 
York, Reinhold Publishing Corp., 1942. For a 
statement of the current knowledge of the “surface 
properties of the erythrocyte,” see the articles by 
M. H. Jacobs (Ann. New York Acad. Sc. 50:824- 
834 [Feb. 24] 1950) and Waugh, D. F.: The ultra- 
structure of the envelope of mammalian erythro- 
cytes (lbid., pp. 835-853). Also, Knisely, Stratman- 
Thomas, Eliot and Bloch: Knowlesi malaria in 
monkeys. I. Microscopic pathological circulatory 
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physiology of rhesus monkeys during acute Plas- 
modium knowlesi malaria. J. Nat. Malaria Soc. 
4:285-300 (Dec.) 1945. Also, “Sludged blood,” 
(Knisely, et al, 1947); Beamer, Bloch, Warner, 
Brooks, Anliker and Knisely: Sludged blood in 
three young pigs experimentally infected with hog 
cholera. Am. J. Vet. Research 1o:111-114 (April) 
1949; and Knisely, Bloch, Brooks and Warner: 
Microscopic observations of the circulating blood 
of nine healthy normal horses, all of which had 
unagglutinated circulating blood cells and high in 
vitro erythrocyte sedimentation rates. Am. J. M. 
Sc. 219:249-267 (March) 1950. 

3. Leukocytes do not stick at all to healthy nor- 
mal endothelial linings. (This is a relatively new 
concept.) 

See Clark, E. R. and Clark, E. L.: Changes in 
the blood vascular endothelium in the living ani- 
mal. Am. J. Anat. 57:385 (Nov.) 1935. Also, 
Brooks, Dragstedt, Warner and Knisely: Sludged 
blood following severe thermal burns. Arch. Surg. 
61:387-418 (Sept.) 1950, a paper which contains a 
precise description of the responses of small blood 
vessels to increasing degrees of noxious stimuli. 
This description is based upon the one developed 
by Clark and Clark (1935) but contains several 
additional subdivisions. 

4. The flow of unagglutinated blood is laminar 
or streamlined. 

See Poiseuille, J. L. M.: Recherches sur les causes 
du mouvement du sang dans les vaisseaux capil- 
laires. Mém. Acad. de Sc., Paris 7:105, 1841; 
Thoma, R.: Textbook of General Pathology and 
Pathological Anatomy. London, Adam and Charles 
Black, 1896; and Thoma, R.: Handbuch der 
biologischen Arbeitsmethoden (E. Abderhalden), 
section 5, part 4, pp. 1103-1260, Urban und 
Schwarzenberg, Berlin, 1927—“Die experimentall- 
mathematische Behandlung des Blutkreislaufes.” 
Also, Krogh’s book, “Anatomy and Physiology of 
Capillaries,” 1929. 

Also shown partially in the motion picture, 
“Knowlesi Malaria in Monkeys,” by Knisely, 
Stratman-Thomas, Eliot and Bloch, 1945. 

5. With the exception of the sinusoids of mam- 
malian spleen and of living liver lobules, which 
have complicated permeability phases (cf. Knisely, 
1936 and Knisely, Bloch and Warner, 1948; see 
Peck, H. M. and Hoerr, N. L.: The intermediary 
circulation in the red pulp of the mouse spleen. 
Anat. Rec. 109:447-477 [March] 1951; and Peck, 
H. M. and Hoerr, N. L.: The effect of environ- 
mental temperature changes on the circulation of 
the mouse spleen. Anat. Rec. 109:479-493 [March] 
1951, and preceding references), small vessels do 
not leak fluid rapidly enough to make micro- 
scopically detectable hemoconcentration of the pass- 
ing blood or edema of the adjacent tissues. (See 
references from our laboratory quoted earlier.) 
6. In the transilluminated living livers of frogs 
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and rhesus monkeys, where direct microscopic 
observations have been made, healthy normal red 
cells (which are uncoated) continually slide and 
bump along the surfaces of the highly phagocytic 
sinusoid linings and are not ingested. The phago- 
cytes of liver do not ingest healthy normal uncoated 
red cells. To get detailed concepts of the role of the 
coatings in selective phagocytosis, see Knisely, 
Bloch and Warner: Selective phagocytosis. I. 
Microscopic observations concerning the regulation 
of the blood flow through the liver and other or- 
gans and the mechanism and rate of phagocytic 
removal of particles from the blood. K. Danske 
Videnskabernes Selskab, Biologiske Skrifter, Cop- 
enhagen, vol. 4, no. 7, 1948. 

7. The flow in most vessels of 60 to 120 micra 
internal diameter is so rapid that individual red 
cells can not be seen. This is a crude but accurate 
criterion for determining adequate rates of blood 
flow through most open tissue capillaries. If the 
rates of flow of oxygen-saturated arterial blood are 
fast enough so that individual unagglutinated blood 
cells can not be seen in vessels this size in animals 
and human beings, high magnifications have shown 
that no visible hemoconcentration is taking place 
in true capillaries or small veins, ie., almost no 
blood fluid is being lost through the walls of these 
vessels. (See Beamer, et al.: Sludged blood in three 
young pigs experimentally infected with hog 
cholera. Am. J. Vet. Research 10:111 [ April] 1949.) 


RTERIOVENOUS anastomoses have been found in 
some tissues (reviews by Clark: Physiol. Rev. 
18:229, 1938; Boyd: London Hosp. Gaz. [clin. 
suppl.] 42:1-8, 1939, and Clara: Die arteriovenésen 
Anastomosen. Anatomie, Biologie und Pathologie. 
Leipzig, J. A. Barth, 1939) but these are so few in 
number and so widely scattered that they cannot 
nourish the cells of the tissues. Each molecule of 
each kind of anabolite must pass mainly by the 
physical process of diffusion from the blood vessel, 
mainly laterally, to the cells of the tissues being 
nourished. Diffusion as a physical process works 
rather rapidly over short distances where the dif- 
fusion gradients are steep; but diffusion operates 
very slowly over long distances; hence, if the cells of 
the tissues and organs are to receive sufficient oxy- 
gen and if other anabolites and metabolites are to 
be removed effectively, then the blood must flow 
through tissue capillaries and it must flow rapidly 
(cf. Knisely, Bloch, Brooks and Warner: Micro- 
scopic observations of the circulating blood of nine 
healthy normal horses, all of which had unag- 
glutinated circulating blood cells and high in vitro 
erythrocyte sedimentation rates. Am. J. M. Sc. 
219:249-267 | March] 1950). 
The forcible reduction in the rate of blood flow 
through the arteries and capillaries directly reduces 
the rates at which oxygen and glucose are supplied 
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to the cells of tissues. 

For a mathematical description of the rates of 
distribution of oxygen, other anabolites and meta- 
bolites in tissues, see Bloch, I.: Some preliminary 
considerations concerning concentration of oxygen 
in tissue. Bull. Math. Biophysics 3:121 (Dec.) 
1941, and Bloch, I.: Some theoretical considerations 
concerning the interchange of metabolites between 
capillaries and tissue. [bid. 5:1 (March) 1943. Some 
mathematical background is necessary to under- 
stand these papers. 

A forcibly reduced rate of oxygen supply to en- 
dothelium is sufficient to cause that endothelium 
to lose its ability to retain blood plasma proteins. 
Further, when the rates of oxygen supply to endo- 
thelium are sufficiently reduced, that endothelium 
always begins to leak blood plasma proteins. (For 
background experimental and analytical work, see 
Starr: Production of albuminuria by renal vaso- 
constriction in animals and man. J. Exper. Med. 
43:31, 1926; Starling: Principles of Human Physi- 
ology. Ed. 4. Philadelphia, Lea & Febiger, 1926, p. 
854; Landis: Micro-injection studies of capillary 
permeability. III. The effect of lack of oxygen on 
the permeability of the capillary wall to fluid and 
to the plasma proteins. Am. J. Physiol. 83:528, 
1928; Krogh: The Anatomy and Physiology of 
Capillaries. Ed. 2. New Haven, Yale University 
Press, 1929, pp. 321, 326, 335; Maurer: The effects 
of decreased blood oxygen and increased blood car- 
bon dioxide on the flow and composition of cervical 
and cardiac lymph. Am. J. Physiol. 131:331, 1940; 
Maurer: The effects of carbon monoxide anoxemia 
on the flow and composition of cervical lymph. 
Am. J. Physiol. 133:170, 1941 (a); Maurer: The 
effects of anoxemia due to carbon monoxide and 
low oxygen on cerebrospinal fluid pressure. Am. J. 
Physiol. 133:180, 1941 (b); Warren and Drinker: 
The flow of lymph from the lungs of the dog. Am. 
J. Physiol. 136:207, 1942; and Bloch, I.: Some 
theoretical considerations concerning the inter- 
change of metabolites between capillaries and tis- 
sue. Bull. Math. Biophysics 5:1, 1943; Bloch, I.: 
Some preliminary considexations concerning con- 
centrations of oxygen in tissue. Bull. Math. Bio- 
physics 3:121, 1941. 

The rheology or flow characteristics of sludge— 
The resistance of sludge to passage through all 
parts of the vascular system must now be worked 
out in precise detail. As already noted, the arterioles 
are long, progressively narrowing cones, and the 
inlet orifice of each arterial branch is narrower 
than the lumen of the parent stem from which it 
branches. Further, the walls of small arterioles are 
distensible so that each vessel can be bulged, and 
is bulged by a mass of sludge passing through if 
the mass is sufficiently large and rigid. 

In the past five years, members of our labora- 
tory have read a considerable number of research 
papers dealing with the rheology of blood or with 


branches of the pure science of rheology as known 
to physicists and engineers. The science of rheology 
is, itself, by no means complete, and it may be 
necessary to work out the basic physics of the flow 
of sludged blood through real living vessels our- 
selves, as medical scientists—rather than to depend 
upon the physicists and engineers who deal with 
nonliving structures to provide the “explanations 
of phenomena” for us. 

The rheology of pathologic blood has not yet 
been worked out with the mathematical precision 
which has been achieved in the study of viscous or 
Newtonian fluids. R. Fahraeus and T. Lindquist 
(Am. J. Physiol. 96:562-568 [March] 1931) at- 
tempted to study the flow characteristics of blood 
in narrow, cylindrical glass tubes. They used tubes 
much wider than the diameter of the narrowest 
blood vessels. Further, they were not able to pump 
blood through cylindrical glass tubes having an 
internal diameter as small as those of the smallest 
blood vessels. They could not force blood through 
vessels narrower than 4o micra!l (See Figure 2.) 
And the smaller living vessels are cones, not cylin- 
ders. Hence, that study does not seem relevant to 
the problems of the rheology of sludged blood in 
living systems. 

A great deal of the study on the rheology of 
sludged blood in the narrowest-sized living vessels 
now needs to be carried out. As a small introduc- 
tion to relevant engineering knowledge, see Bab- 
bitt, H. E. and Caldwell, D. H.: Laminar flow of 
sludges in pipes with special reference to sewage 
sludge. Univ. Illinois Bull. 37:no. 12 (Nov.) 1939. 
(This has an excellent historical bibliography.) 

Also on pages 6 and 7 of the Rheology Bulletin, 
Vol. 17, no. 2 for August, 1946 there is a bib- 
liography of the works of E. C. Bingham who, 
with colleagues, did a major part of laying a 
foundation for our modern or current knowledge 
of the rheology of fluids and suspensions. Further, 
the April 1951 “Rheology Issue” of the Journal 
of Colloid Science has several articles dealing with 
flow properties of suspensions. 


HE book by the late Henry Green, “Industrial 

Rheology and Rheological Structures” (New 
York, John Wiley & Sons, 1949), should be studied 
with care by all who have a serious interest in the 
physics or rheology of normal and pathologic blood. 
The book is critical and provides some of the best 
knowledge of the physics of such processes which 
is now available. The book makes clear that our 
knowledge of the fundamentals of the rheology of 
sludges is far from complete. 

The settling or sedimentation of masses of ag- 
glutinated blood cells to the lower sides of vessels 
must now be studied—Masses of agglutinated 
blood cells under some conditions settle out to the 
lower sides of vessels and, if chemical conditions 
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are right, cement together forming venous thrombi. 
This set of processes probably occurs as a necessary 
part of the formation of many large venous thrombi 
and probably is an essential part of many cases of 
what physicians call “phlebothrombosis.” Several 
biologic papers have dealt with this subject. 

1. Knisely, Bloch, Eliot and Warner: Sludged 
blood. Science 106:431-440 (Nov.) 1947. 

2. Warner, L.: Motion picture taken in living 
animals, demonstrating the settling of masses of 
agglutinated blood cells from columns of moving 
sludged blood to the lower sides of the vessels. 
Anat. Rec. 100:784 (April) 1948. 

3. Warner. L.: Microscopic observations of the 


settling of masses of agglutinated blood cells from — 


columns of moving sludged blood to the lower 
sides of blood vessels in living animals. Thesis, 
University of Chicago, 1949. (Now obtainable on 
loan from The Biomedical Library of the Univer- 
sity of Chicago; to be published.) 

4. Collens, W. A. and Wilensky, N. D.: Periph- 
eral Vascular Disease. Springfield, Illinois, Charles 
C Thomas, 1950 (chapter on thromboembolic 
disease). The chapter in this book on thrombo- 
embolic disease contains material on the settling of 
blood cell masses to the lower sides of vessels, con- 
tributed by Dr. Louise Warner. It is an abstract 
of material from her thesis—see bibliography item 
(3) above. 

In addition to these references which describe 
settling processes in the vessels of living animals, 
we should like to call attention to the fact that 
there is an enormous engineering literature dealing 
with the settling or sedimentation of particles from 
moving streams to the lower sides of pipes, or 
rivers, harbors, etc. 

Physicians have learned Stokes’ law, and tend to 
“explain” all the settling processes with which they 
are familiar in terms of it alone. Stokes’ law begins 
by assuming that the masses falling through a fluid 
are spherical masses. In the case of sludged blood 
the settling masses certainly are not spherical, hence 
Stokes’ law does not apply. See Stokes, Sir C. G.: 
On the theories of the internal friction of fluids in 
motion, and the equilibrium and motion of elastic 
solids. Phil. Mag. 29:60-62, 1846; Cambridge Phil. 
Soc. Tr. 8:287-319, 1849; 9:8, 1856; and the excel- 
lent presentation of Stokes’ law and its applicabil- 
ity in Alexander, J.: Colloid Chemistry, Principles 
and Applications. Ed. 4. New York, D. van Nos- 
trand Co., Inc., 1937, pp. 128-137. For a description 
of one set of some of the more complicated masses 
which settle in living vessels, see the paper by 
Thorsen, G. and Hint, H.: Aggregation, sedimen- 
tation and intravascular sludging of erythrocytes; 
interrelation between suspension stability and col- 
loids in suspension fluid. Acta chir. Scandinav., 
Suppl..154, pp. 1-50, 1950. This paper has pictures 
and descriptions. There is no possibility that the 
masses which are settling out are simple spheres. 
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The experience of our own laboratory indicates 
that many different sizes and shapes of particles 
occur in different human patients having sludged 
blood and that the masses have as many different 
kinds of shapes as, let us say, clouds. 


In order to begin to find out how much basic ° 


knowledge on the suspension or settling of parti- 
cles is actually available in the physics and engineer- 
ing world, Dr. Louise Warner and I have begun 
to collect a bibliography from the physical world. 
For the time being, it seems sufficient to point out 
the great compiled bibliography on sedimentation 
entitled “Annotated Bibliography on Sedimenta- 
tion” (Sedimentation Bull. No. 2 [February] 
1950. For sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washing- 
ton, D. C._—$1.25.) This is a volume of some 351 
pages, each approximately 814” x 11”. We have as 
yet by no means finished studying the subject and 
we do have some other references on settling. 
With the help of a group of several physicists and 
engineers we are hoping to present a first step in 
the known physics of the settling process for pub- 
lication within a year or two. 


One great value of the papers by Dr. Warner is — 


that they present a method for making microscopic 
observations of the settling and formation of 
venous thrombi in vivo. This method and modi- 
fications of it should make it possible to analyze 
many steps in the formation of pathologic venous 
thrombi which we know kill many people. With 
the method, the direct testing of proposed experi- 
mental therapy is also possible. 


IX. A BIBLIOGRAPHY INTRODUCING THE 
READER TO THE HISTORY OF IDEAS 
ABOUT INTRAVASCULAR AGGLU- 
TINATION OF THE BLOOD AND 
ASSOCIATED PHENOMENA 


HERE is a rather long list of investigators who 

have seen or demonstrated intravascular ag- 
glutination of the erythrocytes in living animals 
and human patients or who have demonstrated 
agglutination in vitro or in histologic preparations. 
One such list is on page 2 in the introduction of 
the paper “Selective phagocytosis. I. Microscopic 
observations concerning the regulation of the blood 
flow through the liver and other organs and the 
mechanism and rate of phagocytic removal of par- 
ticles from the blood,” by Knisely, Bloch and War- 
ner, 1948. 

The list of investigators and papers describing 
microscopic observations of circulating agglutinated 
blood in /iving animals and men begins as far as 
we have been able to find with Coccius: Ueber die 
Ernahrungsweise der Hornhaut und die Serum 
Fiihrenden Gefasse im menschlichen Korper. Leip- 
zig, Immanuel Miller, 1852; and Lister, J.: On 
early stages of inflammation. Phil. Trans. London, 
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1858, p. 645 and Proc. Roy. Soc. London 17:429, 
1869. Also, Donders: Etude sur les vaisseaux visi- 
bles a l’exterieur de l’oeil. Ann. d’Oculistique 
52:189-204, 1864; Hueter, C.: Die febrilen Stérun- 
gen des Blutkreislaufs, mikroskopisch beobachtet 
an der Palpebra tertia septisch und pyamisch in- 
ficirter Warmbliiter. Centralbl. f. d. med. Wis- 
sensch. 14:505-510 (July 15) 1876, and Hueter, C.: 
Die Cheilo-angioskopie, eine neue Untersuchungs- 
methode zu physiologischen und pathologischen 
Zwechken. Ibid. 17:225-227; 241-245, 1879. Ever 
since the time of these investigations, intravascular 
agglutination has been rediscovered approximately 
once every 10 years. 

It was not, however, possible to understand how 
the intravascular agglutination damages people un- 
til the specific characteristics of healthy normal cir- 
culation were precisely defined. See sections IV and 
VIII for references on the development of the basic 
knowledge of healthy normal blood and_ vessel 
walls. 


Eh great article by Professor Robin Fahraeus 


entitled “The suspension stability of the blood” 
(Physiol. Rev. 9:241, 1929) has a_ bibliography 
which refers to a large portion of the history of 
this subject up to that time. It has, particularly, 
a most excellent bibliography listing work by Pro- 
fessor Fahraeus and his students. 

Ploman in 1920 studied, as far as can be deter- 
mined at this late date, the rates of reagglutina- 
tion of basic masses in small retinal veins. As his 
observations were limited by the very low magni- 
fications and resolving power of an ophthalmo- 
scope, he certainly did not see terminal arterioles, 
capillaries or individual basic masses. This paper 
by Ploman is important, for Ploman was a student 
of Fahraeus, and the work described provides one 
of the first justifications for studying the sedimen- 
tation rates of samples of drawn blood of human 
patients in vitro. 

The paper by Vejlens on “The distribution of 
leucocytes in the vascular system” (Vejlens, Gert: 
Acta path et microbiol. Scandinav., Suppl. 33, 
1-239, 1938 [Uppsala] [monograph] [In Eng- 
lish]) contains a great deal of material, much of 
which is still believed today and some of which 
would now be considered obsolete. There is little 
evidence for instance that Vejlens was familiar 
with the concept that in healthy normal animals 
the red cells are completely unagglutinated. Vejlens’ 
monograph has 15 pages of bibliography, much 
of it directly related to pathologic circulatory 
physiology. 

The paper by E. R. Clark and E. L. Clark (Am. 
J. Anat. 57:385, 1935) is basic to an understand- 
ing of responses of walls of small blood vessels 
to stimuli which injure them. This paper must 
be studied carefully by all who are interested in 
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the pathologic physiology of the vascular system. 

Following the work of Professor Fahraeus, there 
was an enormous number of papers dealing with 
erythrocyte sedimentation rate. Almost all of these 
dealt with aspects of im vitro sedimentation rates 
of the blood, correlated with one or another chemi- 
cal constituent of the blood or clinical condition 
of the patient. A rapid entry into this truly gigantic 
literature can be obtained from Nichols, R. E.: A 
study of erythrocyte sedimentation rate in the 
horse. Thesis, Ohio State University, 1941. Parts 
of this thesis and elaborations of parts have been 
published by Nichols (J. Lab. & Clin. Med. 
27:1317, 1942; Ibid. 27:1410, 1942; Ibid. 27:1569, 
1942; Ibid. 28:75, 1942). 

The paper, “Sludged blood,” by Knisely, Bloch, 
Eliot and Warner (1947) has a bibliography which 
includes some 50 papers on various aspects of the 
earlier work. 

See also Knisely, Bloch, Eliot and Warner: 
Sludged blood. Tr. Am. Therapeutic Soc. 48:95- 
112, 1947-48. (Published by the society.) 

This paper is essentially the paper on sludged 
blood which appeared in Science 106:431 (Nov. 7) 
1947 except that it contains more than roo refer- 
ences to the basic literature. To conserve space the 
editors of Science found it necessary to delete 
approximately half the bibliographic items sub- 
mitted. 

Bigelow, Heimbecker and Harrison: Intravas- 
cular agglutination (sludged blood), vascular 
stasis, and sedimentation rate of the blood in 
trauma. Arch. Surg. 59:667, 1949—contains a bib- 
liography which includes numerous references to 
earlier work on intravascular agglutination of the 
blood, circulatory stasis, and small vessel path- 
ology—references which have not been found by 
other recent writers in this field. Dr. Bigelow and 
associates propose a series of questions which when 
answered will give much more precise meaning to 
a number of concepts about how sludged blood 
damages the body. 

For instance, Bigelow et al. ask whether the 
plugging of kidney glomeruli by masses of sludge 
can play a role in the “crush syndrome” described 
by Bywaters. (Bywaters, E. L. G.: Ischemic muscle 
necrosis: Crushing injury, traumatic edema, the 
crush syndrome, traumatic anuria, compression 
syndrome; a type of injury seen in air raid casual- 
ties following burial beneath debris. J.A.M.A. 
124:1103 [April 15] 1944.) And this now seems 
possible to probable. L. Warner (Anat. Rec. 103:178 
[March] 1949) presented a motion picture show- 
ing that some kinds of blood sludge can plug 
kidney glomeruli. The motion picture was taken 
through the microscope in living amphiuma 
(which have the largest kidney glomeruli known 
to man) and directly shows the plugging of 
glomeruli. 

The paper by Stats and Wassermann entitled 
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“Cold hemagglutination—an interpretive review” 
(Medicine 22:363, 1943) has a bibliography of 216 
items. This paper is particularly important for it 
leads into the possibility of understanding certain 
types of chemical or immune reactions which 
might lead to intravascular agglutination of the 
blood. 

The paper by Singer and Motulsky entitled 
“The developing (Coombs) test in spherocytic 
hemolytic anemias” (J. Lab. & Clin. Med. 34:768- 
783 [June] 1949) contains descriptions of experi- 
ments indicating that in some pathologic conditions 
the red blood cells are coated with a material. They 
describe present day concepts of mechanisms which 
may be destroying red blood cells in living human 
patients. And they have a bibliography leading to 
other work in this field: See also Morrison, D. B., 
Bloch, E. H. and Jeskey, H. A.: Changes in the 
electrophoretic pattern of the plasma proteins of 
monkeys (macaca mulatta) with infections. Fed- 
eration Proc. 6:279-280, 1947. 

When certain types of coatings are on red blood 
cells these act as opsonins permitting the red cells 
to be phagocytized (Knisely, Bloch, Eliot and 
Warner: Science 106:431-440 [Nov. 7] 1947). Ob- 
viously other mechanisms also destroy red cells and 
it is quite possible that several sets of mechanisms 
may be operating simultaneously in a single human 
patient. 

The Macy Foundation has been holding an an- 
nual conference on “Blood Clotting and Allied 
Problems.” The transactions of the first conference 
which was held February 16-17, 1948, and of sub- 
sequent conferences, can be obtained by writing 
to The Macy Foundation, 565 Park Avenue, New 
York City. These transactions have many different 
kinds of values for persons studying intravascular 
agglutination of the blood and its consequences. 
One value is that the transactions give the names 
of men who, in our day, are actively interested in 
the chemistry of blood clotting, venous thrombosis, 
etc. These subjects now seem closely allied to intra- 
vascular agglutination of the blood. It is possible 
that blood clotting factors may operate to cause 
some kinds of blood sludge. And blood sludge is 
necessary for the formation of at least some kinds 
of venous thrombi. (Cf. Warner: Anat. Rec. 
100:784 [April] 1948, and Warner, L.: Micro- 
scopic observations of the settling of masses of 
agglutinated blood cells from columns of moving 
sludged blood to the lower sides of blood vessels 
in living animals. Thesis, University of Chicago, 
1949-) 


X. PAPERS INDICATING HOW LITTLE WE 
YET KNOW ABOUT THERAPEUTIC 
TREATMENT OF A SLUDGE 


The paper on “Knowlesi malaria in monkeys, I.” 
by Knisely, Stratman-Thomas, Eliot and Bloch 


shows with motion picture recording that atabrine 
breaks up the masses of a sludge in monkeys with 
this infection, an action which permits the blood to 
circulate freely and thus saves the animal’s life 
before the malaria parasites become too few to 
count in smears. Quinine also acts very quickly to 
break up the masses of a circulating sludge in 
rhesus monkeys with knowlesi malaria. Obviously 
it is time to begin testing specific therapeutic 
agents to find some which break up the basic mass- 
es and aggregates which compose the various types 
of sludged blood. 

A paper by Thorsen and Hint entitled “Aggrega- 
tion, sedimentation and intravascular sludging of 
erythrocytes” (Acta chir. Scandinav. [suppl. 154], 
1950, Stockholm [in English]) takes up in great 
detail experiments which show that polymerized 
molecules of dextran of a given size will cause red 
blood cells to aggregate, and that different-sized 
polymers will cause the previously formed aggre- 
gates to break up again. This paper should be read 
in detail by those interested in the subject. Many 
of their experiments were recorded by motion pic- 
tures taken through the microscope. 

High molecular dextrans caused intravascular 
agglutination and sludging. Low molecular dex- 
trans could be given without causing aggregation. 
They note on page 48, “Theoretically, it should be 
possible to eliminate intravascular aggregation by 
the intravenous injection of suitable low molecular 
colloids. Colloid transfusion fluids should be given 
a concentration and have a molecular shape, size 
and molecular weight distribution which does not 
cause harmful intravascular aggregation.” 


| EPARIN is being tested by a number of investi- 
gators to determine its effect upon various 
types of sludge. 

See Laufman, H., Martin, W. B. and Tanturi, 
C.: Effect of heparin and dicoumarol on sludge 
formation. Science 108:283 (Sept. 10) 1948. 

Also, McCleery, R. S., Schaffarzick, W. R. and 
Light, R. A.: Surgery 26:548-64, 1949—an experi- 
mental study of the effect of heparin on the local 
pathology of burns. Also, Elrod, P. D., McCleery, 
R. S. and Ball, C. O. T.: An experimental study of 
the effect of heparin on survival time following 
lethal burns. Surg , Gynec. & Obst. 92:35-42 (Jan.) 
1951. 

Further, Zilliacus and colleagues are making a 
series of tests of the Swedish heparin on human pa- 
tients having a number of sludge diseases. See the 
papers by Zilliacus in section XIII, pp. 92 and 93. 

At present it does not seem that intensive drug- 
testing programs can start too quickly or be pur- 
sued too intently. Drugs should be found which 
will break up the masses of agglutinated blood 
cells, but which will leave the opsonizing coat- 
ings on pathologic organisms so that the body’s 
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phagocytes can ingest the pathogens (cf. Knisely, 
Bloch and Warner, 1948: Selective phagocytosis. I., 
etc.). 


XI. PAPERS WHICH DISAGREE WITH CON. 
CEPTS PUBLISHED FROM OUR LABO.- 
RATORY AND OUR OWN PARTIAL 
REFUTATIONS AND REBUTTALS 


1. Fahraeus, Robin: Medicinsk Forum 1:113, 
1948. This paper is in Swedish. It presents an ex- 
cellent historical introduction to certain aspects of 
the knowledge of intravascular agglutination of the 
blood which was available before 1948. In the 
article, Professor Fahraeus indicates that he does 
not believe we have to pay much attention to the 
phenomenon of sludged blood, as he believes it 
does not cause damage to the body. He bases this 
belief fundamentally on his assumption that be- 
cause the blood of healthy horses shows a high 
in vitro sedimentation rate the circulating blood of 
healthy horses must, therefore, be agglutinated 
in vivo. And if healthy horses have agglutinated 
blood, then there is no reason for us to believe 
that circulating agglutinated blood damages sick 
human beings. This paper is, unfortunately, now 
available only in Swedish. The late Professor 
August Krogh translated the article for our lab- 
oratory in detail, and in consequence we studied 
the circulating blood of nine healthy horses, find- 
ing it to be completely unagglutinated. The paper, 
“Microscopic observations of the circulating blood 
of nine healthy normal horses, all of which had 
unagglutinated circulating blood cells and high in 
vitro erythrocyte sedimentation rates,” by Knisely, 
Bloch, Brooks and Warner (Am. J. M. Sc. 219:249- 
267 [March] 1950) was in answer to the major 
points raised by Professor Fahraeus and should be 
read by those interested in this aspect of the con- 
troversy. 

2. The paper by Bellis and Snow (Sludged 
blood: Electrokinetic factors involved. Ann. West. 
Med. & Surg. 4:223-227 [March] 1950) indicates 
that changes in electric charge on red blood cells 
may be sufficient to agglutinate them. Thereby, it 
may not be necessary to have protein coatings on 
red cells in order for them to stick together into 
circulating masses. 

Currently the members of our laboratory believe 
that in some circulating human sludges sticky coat- 
ings are present on red cells. In other human be- 
ings whose blood is sludged, the red cells may not 
be coated but may be sticking together because of 
altered charges on them. See Bloch, E. H.: Physical 
and chemical properties of sludged blood. Anat. 
Rec. 109:11-12, 1951. 

The whole subject of what sticks the red blood 
cells together in each and every disease now 
needs a great deal of specific investigation. The 


various situations which exist in each of a variety 
of diseases should be investigated separately. The 
purpose is to acquire a series of pieces of specific 
information before attempting to make wide gen- 
eralizations. 


ERTAIN basic physiochemical information may 

be of interest. It is known that clumping of 
fine clay particles in a suspension of clay is usually 
the result of an ion exchange between the particles 
and the suspending medium. This is an electro- 
chemical process which leaves the particles mutu- 
ally attractive so that they adhere in clumps or 
flocculate. The addition of other chemicals to the 
sol phase of such a suspension can reverse the ion 
exchange and make the particles mutually repul- 
sive so that they go into the dispersive phase again. 
This gives perhaps a point from which to plan 
therapy to disperse the red cells in some sludges. 

Each type of sludge found in sick people and 
animals should now be examined to see if such 
electrochemical phenomena as described are a part 
of the agglutination of the red blood cells. 

Also, the red blood cells in each type of sludge 
should be examined to see if they are coated with 
materials which can be identified chemically. 

Further, when coating materials are found they 
should be examined to find out whether the mate- 
rials are such things as complex polysaccharides 
and/or proteins. And if proteins are present these 
should be examined, using the methods of specific 
immuno-protein chemistry to find out if any or 
all of them are parts of well known specific im- 
mune protein systems. For a lead into one possible 
aspect of this, see Burnet, F. M.: Mucoproteins in 
relation to virus action. Physiol. Rev. 31:131-150 
(April) 1951. 

Such coating materials should of course also be 
examined to find out if they are parts of the blood 
clotting mechanisms. 

Dr. Edward H. Bloch, who is now at the De- 
partment of Anatomy of Western Reserve Univer- 
sity School of Medicine, has begun such studies 
using the methods of electrophoresis and methods 
of micro-electrophoresis somewhat as outlined by 
Abramson, H. A.: Electrokinetic phenomena and 
their application to biology. American Chemical 
Society Monograph Series, 1934, The Chemical 
Catalogue Co., New York City; and Abramson, 
Moyer and Gorin: Electrophoresis of Proteins and 
Chemistry of Cell Surfaces. New York, Reinhold 
Publishing Corp., 1942. For preliminary reports 
of some of this work see Morrison, D. B., Bloch, 
E. H. and Jeskey, H. A.: Changes in the electro- 
phoretic pattern of the plasma proteins of monkeys 
(macaca mulatta) with infections. Federation Proc. 
6:279-280, 1947; and Bloch, E. H.: Physical and 
chemical properties of sludged blood. Anat. Rec. 
109:1 1-12, 1951. 
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3. Robertson, Wolf and Wolff (Blood “sludge” 
phenomenon in human subjects; notes on its sig- 
nificance and on the effects of vasomotor drugs. 
Am. J. M. Sc. 219:534-537 [May] 1950) have 
found intravascular agglutination of the blood in 
human beings whom they asserted to be healthy 
normal persons. Members of our laboratory would 
seriously doubt whether those persons were healthy 
and normal. Several experiences substantiate this 
doubt: (1) We studied the circulation in a middle- 
aged nurse with a microscope focused on the 
bulbar conjunctiva for some time, finding a 
moderately severe intravascular agglutination of 
the blood. This perturbed us for several days. The 
subject “worked” every day although she did not 
move around very much. She personally asserted to 
us that she was quite healthy and had no diseases 
or discomforts of any kind. The chief resident on 
the same service on which this nurse worked called 
us aside and told us that he was treating the nurse 
privately for a rather old chronic gonorrheal sal- 
pingitis. This kind of experience causes one to 
doubt statements by individuals to the effect that 
they are “perfectly healthy.” 

Another experience was as follows: Two fresh- 
men medical students using a Leitz high-resolving 
power, bi-objective, stereoscopic microscope exam- 
ined the circulating blood of fellow medical stu- 
dents, making approximately 200 observations. In 
only two medical students did they find completely 
unagglutinated blood—all others had mild to mod- 
erate degrees of intravascular agglutination of the 
circulating red cells. 

At this point, one might suspect that healthy 
normal people have circulating agglutinated blood. 
However, upon questioning the amateur investiga- 
tors, we found that all examinatioiw.s were carried 
out on Saturday mornings at titaes when the 
observers had free time and could get their col- 
leagues as subjects. Also, it came out that the two 
students in whom the blood had been completely 
unagglutinated were teetotalers and never drank 
any alcohol. Each and every one of the other stu- 
dents had been out the previous Friday night and 
imbibed moderate or large amounts of alcoholic 
beverages. 


COMMON experiment in our laboratory, per- 

formed to teach medical students, consists of 
selecting students who have completely unagglu- 
tinated blood, observing that blood, then giving 
each student from 2 to 3 large glasses of beer. 
Within half an hour to an hour the subject's 
blood begins to agglutinate into masses which can 
be seen easily, each mass being rather soft. And 
what is most important, following but 2 to 3 large 
glasses of beer, circulating softly-agglutinated blood 
has been seen in subjects for the next 18 to 30 
hours. 


Thus, we are quite familiar with the fact that it 
is necessary to select healthy normal subjects using 
criteria other than their own assertions that they 
are healthy, being careful to examine the previous, 
immediate history of each individual for the pres- 
ence of stimuli which might cause various degrees 
of intravascular agglutination of the circulating 
blood. 

From the foregoing it would seem that special 
care is needed in establishing the controls for ob- 
servations of this type. 

4. Hirschboeck and Woo (A clinical evaluation 
of the blood “sludge” phenomenon. [abstr.] J. Lab. 
& Clin. Med. 34:1609 [Nov.] 1949) saw intra- 
vascular agglutination of the blood in a large num- 
ber of human patients. They indicate at one point 
that the aggregates they saw were formed by the 
same kinds of forces as cause the formation of 
rouleaux in vitro. 

This, of course, does not mean that the masses 
observed were rouleaux. This is important because 
the masses of aggregated cells composing a sludge 
are in general more resistant to passage down 
through the long, narrow, cone-shaped arterioles 
and cylindrical capillaries than are the quite flexi- 
ble serpentine rouleaux with which every micro- 
scopist of living small vessels is quite familiar. 

5. Lutz, Fulton and Akers: The neuromotor 
mechanism of the small blood vessels in mem- 
branes of the frog (Rana pipiens) and the hamster 
(Mesocricetus auratus) with reference to the nor- 
mal and pathological conditions of blood flow. 
Exper. Med. & Surg. 8:258-287 (May-Aug.-Nov.) 
1950. This paper has a truly magnificent presenta- 
tion of the innervation of small blood vessels. 

It has but one small statement to which we 
would make opposition. These investigators probed 
groups of red cells, which were assumed to be 
masses of sludge, with a micro-needle, finding that 
the masses could easily be separated into com- 
ponent red cells. They indicated that because the 
masses could be pushed apart into individual red 
cells with a micro-needle, they believed that the 
recy were not held together tightly by any great 
orce. 

Criticism—As they had no way of knowing, and 
made no attempt to determine, the force they were 
exerting on the masses, they have, we feel, no right 
to make the above deduction. 

Further, the fundamental question is not wheth- 
er masses can be pulled apart with micro-needles 
either in vivo or in vitro. The fundamental ques- 
tion is whether the basic masses of a sludge are 
sufficiently large and rigid to withstand the forces 
exerted on them by the moving blood stream and 
the compressing action caused by being forced 
through cone-shaped blood vessels inside the living 
vascular system. We have seen many masses plug 
terminal arterioles during life, permanently. It is 
much more important to know that a mass can 
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plug a terminal arteriole than it is to know that 
masses can be poked apart using forces of un- 
known magnitude. 

6. Rigdon, R. H.: A consideration of the phe- 
nomenon of “sludged blood” in disease. Am. J. 
Clin. Path. 20:946-951 (Oct.) 1950. 

Rigdon objects to the concept that small blood 
vessels can be plugged with masses and thereby 
cause the death of an animal, even though he has 
seen motion pictures of these processes taken in 
the living animal, because he feels that if the ves- 
sels were plugged and the tissues then examined 
afterward by the ordinary methods of pathologic 
histology, it should be possible to find histologic 
evidences of embolizations and/or infarctions, 
minute hemorrhages into the tissue, etc. 

This we believe to be a fundamental error. If 
the small vessels were plugged almost all over the 
body in rapid succession, as they indeed were in 
the monkeys with knowlesi malaria, there was no 
time for the classical pictures of infarction with 
hemorrhage into the tissues to develop. 

The embolizations and infarctions which are 
easily detectable by the ordinary methods of path- 
ologic histology are formed under circumstances 
which permit one part of the body to be cut off 
from its blood supply while the rest of the body 
stays alive and warm for long periods, at least for 
hours and perhaps even days or weeks. Under such 
conditions the lesion itself is kept warm, incubated 
by the rest of the living body for long periods of 
time. It is apparently quite simple for the histo- 
pathologist to recognize the incubated lesion. 
There is no reason, however, why he should ex- 
pect to detect the lesions with which he is familiar 
and for which an incubation period seems neces- 
sary, when he studies tissue from an animal which 
was killed within a few hours by multiple minute 
embolizations and thromboses all over the body. 

Knisely, Stratman-Thomas, Eliot and Bloch ex- 
amined tissues killed by the mechanical effects of 
the sludge (experiments performed with controls, 
cf. “Knowlesi malaria. II.” Anat. Rec. 109:53 
|Feb.] 1951 [abstr.]) and found nothing detectable 
in the histologic sections from these animals which 
would have indicated the mechanism causing 
death. The histologic sections fail. 

Further, there is another set of relationships 
which makes it even more difficult for the histo- 
pathologist to recognize the pathologic results of 
anoxia, namely because all, or almost all, of the 
tissues studied by the student of “normal histology” 
have died or been kilied by processes directly in- 
volving anoxia. 

It is not possible to make any meaningful state- 
ment about pathology except as a statement that 
the supposedly pathologic differs from a known or 
assumed normal. 

If the assumed normal has itself suffered path- 
ologic processes, then the differences between the 


assumed normal and the known pathologic will be 
minimized, perhaps obliterated. 

In the preparation of tissues from healthy ani- 
mals for histologic study, if a piece of an organ is 
cut out and dropped into fixative, those tissues 
begin undergoing anoxia immediately. Tellyes 
niczky (1926 edition of Krause’s “Enzyklopodie der 
Mikroskopischen Technick,” p. 757) measured the 
rate of diffusion of fixatives into pieces of im- 
mersed liver. The slowest rate was 4 to 1 mm. in 
four hours. The most rapid was 1 to 1.25 mm. in 
one hour. My own measurements (using Tellyes- 
niczky’s method) show that Romeis’ fixative pene- 
trates mouse spleen a little less than 4 mm. in the 
first half-hour. Thus, the insides of many or most 
blocks of tissue so immersed in fixative have under- 
gone prolonged anoxia, and at least some autolysis 
has begun, before chemical fixation starts. 

If a whole animal is perfused with a fixative, 
Ringer's solution or saline is usually perfused 
through the animal followed immediately by the 
fixative such as perhaps formalin, or formol Zenker. 
The perfusion with Ringer’s solution may take as 
long as 10 minutes or more. Nervous tissues die 
if they are without oxygen for 10 minutes (cf. 
“The Circulation of the Brain and Spinal Cord, A 
Symposium on Blood Supply,” Assoc. for Res. in 
Nerv. & Ment. Dis., XVIII of a series of research 
publications. Baltimore, The Williams & Wilkins 
Co., 1938; and Krogh, Erik: Effect of acute anoxia 
on the large motor cells in the spinal cord. Acta 
Jutlandica, Aarsskrift for Aarhus Universitet, 
XVII, suppl. 1945; and Krogh, Erik: Studies on 
the blood supply to certain regions in the lumbar 
part of the spinal cord; and The effect of acute 
hypoxia on the motor cells of the spinal cord. Acta 
physiol. Scandinav. [excerpt.] 1st article, vol. 10, 
parts 3-4; and 2nd article, vol. 20, part 4, 1950). 

The point is, however, that the tissues have un- 
dergone a period of prolonged anoxia before chemi- 
cal fixation. 

One might expect that tissues frozen rapidly and 
prepared by the Altman-Gersch technic would give 
us pictures showing cytology and histology which 
had not undergone anoxia. There is one catch in 
this, however. Because most histologists have their 
mental pictures rather firmly fixed—and_ these 
based upon previous concepts of the so-called 
healthy tissues which had, as noted, undergone 
anoxia before fixation—almost all criteria for the 
successful fixation of tissue by freezing, consciously 
or unconsciously, are based upon pictures of tissue 
which had died in part, or perhaps completely, by 
anoxia. 


N to return to the original point: If all or 
almost all of the “accepted normal” histology 
pictures are from animals which have died as a 
result of anoxia of one sort or another, then there 
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obviously is no reason why the histopathologist, 
examining tissues from animals or men who have 
died from known anoxia, should find any startling 
contrast with the pictures he calls “normal” tissues. 

Hence we believe that the assertions of Rigdon 
are irrelevant to the real problems and that in time 
they will be thrown out of court. 

7. Three papers have appeared recently which 
consist to a considerable degree of adverse criticism 
of the concepts about sludged blood stated by 
Knisely, Bloch, Eliot and Warner in Science 
106:431, 1947. These are: Laufman, H., Gobrew- 
ski, R., Treger, N. V., Method, H. and Tanturi, 
C. A.: The significance of the blood “sludge” phe- 
nomenon. Quart. Bull. Northwestern M. Sch. 
24:257, 1950; Laufman, H.: Sludged blood, a 
critique. Arch. Surg. 62:486-492 (April) 1951; 
Lutz, B. R.: Intravascular agglutination of the 
formed elements of blood. Physiol. Rev. 31:107-130 
(April) 1951. The article by Lutz deals with in- 
travascular agglutinations of erythrocytes, spon- 
taneous hemostasis at the small blood vessel level, 
and white thromboembolism. It has a rather wide 
bibliography, including a number of items not pre- 
viously brought together by those interested in 
sludged blood. The honest critical scholar will want 
to read each of these articles with care. 


XII. BIBLIOGRAPHY ON SLUDGED BLOOD 
AND RELATED PHENOMENA FROM 
OUR OWN LABORATORY 


1. Knisely, M. H.: The histophysiology of peripheral 
vascular beds. Blood, heart and circulation. Am. Assoc. 
Advancement Sc., No. 13, p. 303. Washington, D.C.. 
The Science Press, 1940. (This paper states certain 
principles which seem to govern the anatomic distri- 
bution of small blood vessels in tissues and the physio- 
logic distribution of blood through different tissues. 
The understanding of these principles made it possible 
for us to appreciate certain kinds of damage done to 
the body by sludged blood. The paper is included in 
this bibliography though it does not, itself, speak of 
sludge; we have found the knowledge in it very useful 
for understanding the pathologic physiology caused by 
sludge and because, as far as we can tell, the paper has 
not been widely read.) 

1a. Knisely, M. H., Stratman-Thomas, W. K. and 
Eliot, T. S.: Jn vivo studies of the progressive patho- 
logic changes in experimental malaria of monkeys, 
microscopic observations of the changes in the blood 
and circulation in the small vessels of internal organs 
in living animals (motion picture). South. M. J. 
33:1221, 1940. (This is the first public presentation of 
our studies on sludged blood. It was picked up by 
Time magazine; a reference follows): 

2. “Malaria movies, first publicly shown.” See Time 
magazine, November 18, 1940, p. 42. This article shows 
2 still pictures taken from our malaria motion picture. 
The first shows unagglutinated blood and the second 
shows heavily precipitated and agglutinated blood dur- 
ing Stage III of knowlesi malaria. The article presents 
the concept of stagnant anoxia as the cause of death. 


“The linings of blood vessels become sticky and 
white cells cling to them like flies to fly paper. As the 
red (cell) clumps grow larger, the liquid part of the 
blood turns thick and sludgy, and the heart is hard 
put to it to pump against the blockade. When the 
circulation stagnates, the body’s oxygen is cut off, and 
finally the heart stops.” 

3. Knisely, M. H., Stratman-Thomas, W. K. and 
Eliot, T. S.: Capillary circulation in the malaria-infected 
monkey; a cinematographic study. Abstract of report 
before 13th annual meeting, Central Soc. Clin. Re- 
search, Chicago, Nov. 1-2, 1940; J.A.M.A. 116:2430- 
2431, 1941. 

4. Knisely, M. H., Stratman-Thomas, W. K. and 
Eliot, T. S.: Observations of circulating blood in the 
small vessels of internal organs in living Macacus 
rhesus infected with malarial parasites. Trop. Dis. 
Bull. 40:584, 1941. 

5. Knisely, M. H., Stratman-Thomas, W. K. and 
Eliot, T. S.: Capillary circulation in the malaria-in- 
fected monkey. Anat. Rec. 79:(suppl. 90) 1941. 

6. Lack, A. R.: The occurrence of intravascular ag- 
glutinations in avian malaria. Science 96:520, 1942. 
(Dr. Lack was studying methods of transilluminating 
living organs in our laboratory at the time he made 
these observations.) 

7. Knisely, M. H. and Bloch, E. H.: Microscopic 
observations of intravascular agglutination of red cells 
and consequent sludging of the blood in human dis- 
eases. Anat. Rec. 82:426, 1942. (This paper was the 
first statement from our laboratory to the effect that 
intravascular agglutination was being observed in dis- 
eases other than monkey malaria. It had, of course, 
been seen many times earlier [cf., for instance, the list 
of references on page 2 of “Selective phagocytosis, I.” 
which begins with Coccius, 1852].) 

8. Knisely, M. H., Stratman-Thomas, W. K., Eliot, 
T. S. and Bloch, E. H.: Knowlesi malaria in monkeys. 
I. Microscopic pathological circulatory physiology of 
rhesus monkeys during acute Plasmodium knowlesi 
malaria. J. Nat. Malaria Soc. 4:285-300 (Dec.) 1945. 
(This is the first major paper from our laboratory de- 
scribing the pathologic physiology of one lethal sludge 
disease. Because physicians and medical scientists were 
not then familiar with pathologic microscopic circula- 
tory physiology and could not recognize at that time 
degrees of microscopic pathologic circulatory physi- 
ology, even when sufficiently severe to cause death, it 
was necessary to make a motion picture showing the 
whole course of the disease without treatment and 
with treatment. Thus, in addition to describing the 
phenomena in this paper, the 16 mm., silent Koda- 
chrome motion picture, “Knowlesi malaria in mon- 
keys,” which is 1600 feet long, was made. The master 
film is kept by Colburn Brothers Laboratories, 164 N. 
Wacker Drive, Chiczgo 6, Illinois. Copies of the film 
can be purchased from them.) 

As far as we know, approximately 14 copies of this 
film have been made. They began to circulate in this 
country in 1943 and have now been shown in many 
parts of the civilized world. Some copies of the film 
have worn out. At present, to our knowledge, copies 
are in possession of: 


Dr. E. H. Bloch, Department of Anatomy, Western Reserve Uni- 
versity School of Medicine, Cleveland, Ohio. 

Dr. T. S. Eliot, Department of Anatomy, University of Colorado 
Medical Center, Denver, Colorado. 
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Dr. Liev Kreyberg, Department of Pathology, Rikshospitaler, Uni- 
versity of Oslo, Oslo, Norway. 

Dr. T. Gillman, Department of Anatomy, University of Wit- 
watersrand, Johannesburg, South Africa. 

. S. P. Ramakrishnan, Malaria Institute of India, 22 Alipur 
Road, Delhi 2, India. 

National Film Board, Sovereign Bldg., 71 Bank Street, Ottawa, 
Ontario, Canada. 

American Army and United States Navy Medical Department 
(who used the film in their program for teaching pathologic 
physiology of tropical diseases). 

Professor Eric Jorpes, Karolinska Institute, Stockholm, Sweden. 

Dr. M. H. Knisely, Department of Anatomy, Medical College of 
the State of South Carolina, Charleston, S.C. 


(Most of these owners have been willing to lend the films for 
study to accredited groups of physicians and medical scientists.) 
9. Knisely, M. H. and Bloch, E. H.: Intravascular 

agglutination of erythrocytes in disease, with cinema 
demonstration. Proc. Inst. Med. Chicago 15:281-283 
(March 15) 1945. This paper was given before the 
members of the Chicago Pathologic Society on Novem- 
ber 13, 1944. 

10. Knisely, M. H.. Eliot, T. S. and Bloch, E. H.: 
Sludged blood in traumatic shock. I. Microscopic ob- 
servations of the precipitation and agglutination of 
blood flowing through vessels in crushed tissues. Arch. 
Surg. 51:220-236 (Nov.Dec.) 1945. (First paper from 
our laboratory on traumatic shock. 

11. Dragstedt, L. R., Brooks, F., Knisely, M. H. 
and Warner, L.: Physical alterations in circulating 
blood following burns. Proc. Am. Federation Ciin. Re- 
search 2:108-109, 1945. (First paper from our labora- 
tory on the pathologic circulatory physiology follow- 
ing burns.) 

12. Knisely, M. H., Bloch, E. H. and Warner, L.: 
Microscopic observations of living blood and _ vessel 
walls are a necessary part of the preselection of normal 
animals for biologic experiments. Anat. Rec. 94:550 
(March) 1946. 


Bw of the very real values coming from the 
studies of sludged blood is the increasing preci- 
sion with which healthy animals can be selected for 
experiments. Further, whenever it becomes possible to 
carry out any experiment in physiology with the com- 
plete absence of sludge, much more clearly defined 
results of the experiments can be expected. Because of 
sludge, experiments involving traumatic surgery often 
are carried out on slowly but progressively moribund 
animals. The elimination of this sludge should clarify 
many experiments both in gross physiology and in 
experimental pharmacology. 

13. Knisely, M. H., Bloch, E. H., Eliot, T. S. and 
Warner, L.: Sludged blood. Science 106:431-440 (Nov.) 
1947. (A definitive paper presenting the results of a 
wide survey. The paper in Science was followed by 
two reviews in medical journals as follows: “Sludged 
blood,” editorial. J.A.M.A. 136:556-557 [Jan.-Feb.] 
1948 and “Sludged blood in disease,” editorial. Lancet 
1:26-27, 1948.) 

14. Life magazine, May 31, 1948, pp. 49-59, “Blood 
sludge.” (This semi-popular article is included in this 
bibliography because Life magazine made and publish- 
ed photographs which could not have been obtained 
without the skill of Fritz Goro, who photographs for 
them, and the financial support of a great publishing 
organization. Some of these still pictures show the 
settling of blood sludge masses to the lower sides of 
vessels during life. Some of these processes have now 


been recorded in motion pictures by L. Warner [sex 
next item].) 

15. Warner, L.: Motion picture taken in living ani 
mals, demonstrating the settling of masses of ag 
glutinated blood cells from columns of moving sludgec 
blood to the lower sides of the vessels. Anat. Rec 
100:784 (April) 1948. 

16. Brooks, H. F., Dragstedt, L., Warner, L. anc 
Knisely, M. H.: The sequence of circulatory changes 
following severe thermal burns. Anat. Rec. 100:12 
(April) 1948 (suppl.). 

17. Knisely, M. H., Bloch, E. H. and Warner, L.: 
Selective phagocytosis. I. Microscopic observations con- 
cerning the regulation of the blood flow through the 
liver and other organs and the mechanisms and rate 
of phagocytic removal of particles from the blood. 
K. Danske Videnskabernes Selskab, Biologiske Skrifter, 
Copenhagen, vol. 4, no. 7, 1948 (in English). 

18. Beamer, P. D., Bloch, E. H., Warner, L., Brooks, 
F., Anliker, J. E. and Knisely, M. H.: Sludged blood 
in three young pigs experimentally infected with hog 
cholera. Am. J. Vet. Research 10:111-114 (April) 1949. 
(This paper shows that intravascular agglutination 
may well be a most important factor in the pathologic 
physiology of one of the animals upon which human 
beings depend for food. It is the opinion of the mem- 
bers of our laboratory that the pathologic physiology 
of many of the diseases of livestock, poultry, swine 
and horses should now be examined to see whether 
and to what degree sludged blood contributes to the 
morbidity and mortality.) 

19. Bloch, E. H.: Sludged blood in poliomyelitis. 
Thesis, University of Chicago, 1949. Now obtainable 
from the Biomedical Library of the University of Chi- 
cago; to be published. (This paper is the first to de- 
scribe multiple minute intermittent embolization as a 
causative factor in pathologic physiology.) 

20. Warner, L.: Microscopic observations of the set- 
tling of masses of agglutinated blood cells from col- 
umns of moving sludged blood to the lower sides of 
blood vessels in living animals. Thesis, University pf 
Chicago, 1949. Now obtainable, on loan, from Bio- 
— Library, University of Chicago; to be pub- 
shed. 

21. Warner, L.: Some kinds of blood sludge can 
plug kidney glomeruli. Anat. Rec. 103:178 (March) 
1949. This abstract introduced a motion picture which 
showed kidney glomeruli being plugged with masses 
of sludge. The abstract introduces the possibility that 
plugging of glomeruli by sludge might easily contribute 
to the pathologic physiology of “crush syndrome, trau- 
matic anuria, etc.” (cf. Bywaters: J.A.M.A. 124:1103- 
1109 [April 15] 1944). 

22. Knisely, M. H., Stratman-Thomas, W. K., Eliot, 
T. S. and Bloch, E. H.: Knowlesi malaria in monkeys. 
II. A first step in separation of mechanical pathologic 
circulatory factors of one sludge disease from possible 
specific toxic factors of that disease. Am. J. Physiol. 
159:575 (Dec.) 1949 (abstr.). More clearly stated in 
Anat. Rec. 109:53 (Feb.) 1951 (abstr.). 

23. A discussion by M. H. Knisely on “Blood Clot- 
ting and Allied Problems,” transactions of the 2nd con- 
ference, Jan. 24-25, 1949, publication of the Josiah 
Macy, Jr. Foundation, N.Y., pp. 177-195. (This dis- 
cussion has no title but it may be called “Some simi- 
larities and differences between clotting and intravas- 
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cular thrombosis.” It is difficult to make a title, for it is 
a running discussion covering several topics.) 

24. Knisely, M. H., Bloch, E. H., Brooks, F. and 
Warner, L.: Microscopic observations of the circulatin 
blood of nine healthy normal horses, all of which had 
unagglutinated circulating blood cells and high in vitro 
erythrocyte sedimentation rates. A contribution to the 
theory and general understanding of the pathologic 
circulatory physiology of sludged blood. Am. J. M. 
Sc. 219:249-267 (March) 1950. 

25. Knisely, M. H., Barker, S., Bloch, E. H., Lips- 
combe, A., Warner, L., Brooks, F., Dragstedt, L. R., 
Schneider, C. L., LeQuire, V., Stoner, B. H. and 
Irwin, J.: A new separation of several sets of patho- 
logic mechanisms which occur during different kinds 
of circulatory “shock,” any single one of which acting 
maximally can alone, by itself, cause peripheral vascu- 
lar failure and the death of the subject. Anat. Rec. 
106:43 (Feb.) 1950. 

26. Knisely, M. H., Bloch, E. H., Eliot, T. S. and 
Warner, L.: Blood; circulating; methods and appara- 
tus. In Glasser, O.: Medical Physics. Chicago, The 
Year Book Publishers, 1950, vol. 2, p. 129. (The chief 
value of this paper is that it takes up the evidence 
showing that the blood flowing through the arterioles 
of the bulbar conjunctiva is a statistically valid sample 
of all the flowing arterial blood in the body.) 

27. Brooks, F., Dragstedt, L. R., Warner, L. and 
Knisely, M. H.: Sludged blood following severe thermal 
burns. Arch. Surg. 61:387-418 (Sept.) 1950. 

28. Collens, W. S. and Wilensky, N. D.: Peripheral 
Vascular Disease. Springfield, Illinois, Charles C 
Thomas, 1951 (in press) (chapter on thromboembolic 
disease). (The chapter in this book on thromboembolic 
disease contains material on the settling of blood cell 
masses to the lower sides of vessels, contributed by Dr. 
Louise Warner. It is an abstract of material from her 
thesis, see bibliography item 20 [in press].) 

29. Knisely, M. H., Bloch, E. H., Eliot, T. S. and 
Warner, L.: Sludged blood.,Tr. Am. Therapeutic Soc. 
48:95-112, 1947-48. This paper is essentially the paper 
on “Sludged blood” which appeared in Science 106:431, 
1947 except that it contains more than 1oo references 
to the basic literature. 


XIII. BIBLIOGRAPHY ON SLUDGED BLOOD 
AND RELATED PHENOMENA FROM LAB- 
ORATORIES OTHER THAN OURS 


1. Ploman, G.: Démonstration ophtalmoscopique 
des variations de stabilité dans la suspension des 
globules rouges. Annales d’Oculistique, 83rd _ year, 
CLVII, 9° Livraison (Sept.) pp. 1-11, 1920. (Ploman 
was a student of Professor Fahraeus.) 

2. Fahraeus, R.: The suspension stability of the 
blood. Physiol. Rev. 9:241-274 (April) 1929. 

3. Fahraeus, R.: Den intravasala erythrocytaggrega- 
tionen, dess historiska och fysiologiska betydelse. 
(Translation: The intravascular erythrocyte aggrega- 
tion, its historic and physiologic importance.) Medi- 
cinsk Forum 1:113, 1948 (in Swedish). (In this paper, 
Professor Fahraeus indicated that he believed that the 
healthy horse has intravascular agglutination of the 
circulating blood. He indicated that as healthy horse 
blood has a low suspension stability, this can be quite 
a normal phenomenon, “which constitutes a warning 
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against drawing impulsive conclusions concerning the 
pathological significance of ‘sludged blood’.” 


HE paper, “Microscopic observations of the circulat- 
E hed blood of nine healthy normal horses, all of 
which had unagglutinated circulating blood cells and 
high in vitro erythrocyte sedimentation rates,” by 
Knisely, Bloch, Brooks and Warner (Am. J. M. Sc. 
219:249, 1950) is, among other things, an experimental 
refutation of the theoretic objections of Professor 
Fahraeus to the concept that sludged blood damages 
the bodies of human patients. 

4. Clark, E. R. and Clark, E. L.: Observations on 
changes in blood vascular endothelium in the living 
animal. Am. J. Anat. 57:385 (Nov.) 1935. 

5. Vejlens, Gert: The distribution of leucocytes in 
the vascular system. Acta. path. et microbiol. Scan- 
dinav., suppl. 33, 1-239, 1938 (Uppsala) (monograph). 
In English. 

6. Stats, D. and Wassermann, L. R.: Cold hemag- 
glutination—an interpretive review. Medicine 22:363- 
424, 1943. 

7. Abell, R. G. and Page, I. H.: A study of the 
smaller blood vessels in burned dogs and cats. Surg., 
Gynec. & Obst. 77:348-353, 1943. 

8. McCleery, R. S., Schaffarzick, W. R. and Light, 
R. A.: An experimental study of the effect of heparin 
on the local pathology of burns. Surgery 26:548-564, 


1949. 

g. Elrod, P. D., McCleery, R. S. and Ball, C. O. T.: 
An experimental study of the effect of heparin on sur- 
vival time following lethal burns. Surg., Gynec. & 
Obst. 92:35-42 (Jan.) 1951. 

10. Singer, K. and Motulsky, A. G.: The developing 
(Coombs) test in hemolytic anemia. J. Lab. & Clin. 
Med. 34: 768-783, 1949. (This paper presents evidence 
that red blood cells may be “coated” in some pathologic 
conditions. They describe present day concepts of 
mechanisms which may be destroying red blood cells 
in living human patients. It has an extensive bib- 
liography. Coated particles are eligible for selective 
phagocytosis. See Knisely, et al.: Selective phagocytosis. 
I., etc. K. Danske Videnskabernes Selskab, Biologiske 
Skrifter, Copenhagen, vol. 4, no. 7, 1948 [in English].) 

11. Youngner, J. S. and Nungester, W. J.: The effect 
of type III pneumococcus polysaccharide and gelatin 
on the circulation and sedimentation rate of erythro- 
cytes in mice. J. Infect. Dis. 74:247-253 (May-June) 
1944. (This paper is of particular importance because 
it is the first time that a specific isolated product of a 
given species of bacteria has been found to cause intra- 
vascular agglutination of the circulating blood. As one 
of the problems of our day consists of finding out 
which substances, released either from pathogenic or- 
ganisms or from injured tissues, act to initiate the for- 
mation of sludge, this paper should be followed as 
rapidly as possible by tests to find out if each and 
every kind of chemically isolated bacterial toxin can, 
acting alone, initiate the formation of sludge in living 
animals. Obviously, several different species of test 
animals should each be injected with each substance 
isolated from bacteria themselves or from the cultures 
in which they grow.) 

12. Mills, K. C. and Dochez, A. R.: Specific ag- 
glutination of murine erythrocytes by a pneumonitis 


: 
| 
q 
3 i 
| 
‘ 


92 Postgraduate Medicine 


virus in mice. Proc. Soc. Exper. Biol. & Med. 57:140- 
143 (Oct.) 1944. 

13. Oliver-Gonzales, J.: Blood agglutinins in Black- 
water fever. Proc. Soc. Exper. Biol. & Med. 57:25-26 
(Oct.) 1944. 

14. Odell, L., Aragon, G. and Pottinger, R.: Relation- 
ship between erythrocyte sedimentation rate, sludged 
blood, and plasma proteins during pregnancy. Am. J. 
Obst. & Gynec. 54:596-610 (July-Dec.) 1947. 

15. Schneider, C. L.: “Fibrin embolism” (dissem- 
inated intravascular coagulation) with defibrination as 
one of the end results during placenta abruptio. Surg., 
Gynec. & Obst. 92:27-34 (Jan.) 1951; and Schneider, 
C. L.: Thromboplastin complications of pregnancy. 
Bull. Margaret Hague Maternity Hosp. 4:2-15 (March) 
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ticularly since rather severe intravascular agglutina- 
tion has been seen in human obstetric patients by 
Odell, Aragon and Pottinger. From a reading of 
these papers one may deduce that detailed and ex- 
tensive studies of blood of pregnant women during 
so-called healthy pregnancies, during the various com- 
plications of pregnancies and during and following 
obstetric shock and other obstetric accidents should 
now be carried out. 

16. Laufman, H., Martin, W. B. and Tanturi, C.: 
Effect of heparin and dicoumarol on sludge formation. 
Science 108:282 (Sept. 10) 1948. 

17. Lack, A. R., Adolph, W., Ralston, W., Leiby, 
G., Winsor, T. and Griffith, G.: Biomicroscopy of con- 
junctival vessels in hypertension. Am. Heart J. 38:654- 
664 (Nov.) 1949. 

18. Fowler, E. P., Jr.: Capillary circulation with 
changes in sympathetic activity. I. Blood sludge from 
sympathetic stimulation. Proc. Soc. Exper. Biol. & 
Med. 72:592 (Dec.) 1949. 

19. Fowler, E. P. and Fowler, E. P., Jr.: An explana- 
tion of certain types of tinnitus and deafness. Laryn- 
goscope 60:919-930 (Sept.) 1950. 

20. Eliot, T. S.: Preliminary report on quinine 
therapy in traumatic shock. Anat. Rec. 106:25 (Feb.) 
1950 (abstr.). 

21. What's New (house organ of Abbott Labora- 
tories, North Chicago, Illinois). “Sludged blood.” No. 
124:2-5 (May) 1948. (Has good artist-drawn, diagram- 
matic pictures; has excellent short article on knowledge 
of sludged blood up to then.) 

22. What’s New (house organ of Abbott Labora- 
tories, North Chicago, Illinois). “Effect of anticoagu- 
lants on sludged blood.” No. 131:2-4 (Jan.) 1949. 

23. Bigelow, W. G., Heimbecker, R. O. and Harri- 
son, R. C.: Intravascular agglutination (sludged 
blood), vascular stasis, and sedimentation rate of the 
blood in trauma. Arch. Surg. 59:667, 1949. 

24. Robertson, H. S., Wolf, S. and Wolff, H. G.: 
Blood “sludge” phenomenon in human subjects; notes 
on its significance and on the effects on vasomotor 
drugs. Am. J. M. Sc. 219:534-537 (May) 1950. 

25. Hirschboeck, J. S. and Woo, M.: A clinical 
evaluation of the blood “sludge” phenomenon. Am. J. 
M. Sc. 219:538-541 (May) 1950. cot 

26. Hirschboeck, J. S. and. Woo, M.: A clinical 
evaluation of the blood “siudge” phenomenon. J. Lab. 
& Clin. Med. 34:1609 (Nov.) 1949. (Abstract from 
Proc. Central Soc. Clin. Research, 22nd annual meet- 
ing, Chicago, Nov. 4-5, 1949.) (“The bulbar con- 


junctival capillaries of a variety of medical patien: 
were observed with the capillary microscope. Erythr« 
cyte sedimentation rates, erythrocyte counts, ani 
serum protein determinations were made within a fev. 
days before or after the observation of the circulation 
in the capillaries. More than 1200 observations wer 
made.”) 


n general, the degree of “sludging” was direct] 

proportional to the sedimentation rate. “Sludging” 
was observed in a wide variety of pathologic condi 
tions. Patients with hyperglobulinemia usually had an 
increased sedimentation rate and well developed 
“sludge.” Anemia usually caused an increase in “sludg 
ing” and sedimentation, whereas erythrocytosis (poly 
cythemia vera or congenital heart disease) always pro 
duced an opposite effect. 

A discrepancy between the degree of “sludging” and 
the sedimentation rate occurred in 17.6 per cent of the 
619 cases studied. In 5.5 per cent of the cases there 
was a minimal degree of “sludging” with a rapid 
sedimentation rate. Pneumonia was the most frequent 
diagnosis in this group. In 12.1 per cent of the cases 
well developed “sludging” with a slow sedimentation 
rate occurred. Heart failure and hepatic cirrhosis were 
the most frequent diagnoses in this group. Well de- 
veloped “sludging” in the absence of a rapid sedi- 
mentation rate is probably the result of stasis in the 
capillaries. 

These observations indicate that blood sedimenta- 
tion and blood “sludging” have a common cause 
which, according to Fahraeus and others, is increased 
rouleaux aggregation. 

27. Bellis, C. J. and Snow, H. L.: Sludged blood: 
electrokinetic factors involved. Ann. West. Med. & 
Surg. 4:223-227 (March) 1950. 

28. Lutz, B. R., Fulton, G. P. and Akers, R. P.: The 
neuromotor mechanism of the small blood vessels in 
membranes of the frog (Rana pipiens) and the hamster 
(Mesocricetus auratus) with reference to the normal 
and pathological conditions of blood flow. Exper. Med. 
& Surg. 8:258-287 (May-Aug.-Nov.) 1950. 

29. Rigdon, R. H.: A consideration of the phe- 
nomenon of “sludged blood” in disease. Am. J. Clin. 
Path. 20:946-951 (Oct.) 1950. 

30. Heimbecker, R. O. and Bigelow, W. G.: Intra- 
vascular agglutination of erythrocytes (sludged blood) 
and traumatic shock. Surgery 28:461-473 (Sept.) 1950. 

31. Thorsen, G. and Hint, H.: Aggregation, sedi- 
mentation and intravascular sludging of erythrocytes. 
Interrelation between suspension stability and colloids 
in suspension fluid. Acta chir. Scandinav., suppl. 154, 
Stockholm, 1950. (From the Surgical University Clinic, 
Serafimerlasarettet, pp. 1-50.) 

32. Zilliacus, H. and Ehrnrooth, C. A.: (Helsingfors, 
Finland). Intravaskular erytrocytaggregation vid gravi- 
ditet, partus och puerperium. (In Swedish; summary 
in English.) Translation: Intravascular aggregation of 
erythrocytes “in pregnancy, delivery and puerperium. 
Nord. Med. 39:1415, 1948. (The authors’ abstract in 
English is as follows: “The intravascular aggregation 
of erythrocytes as described in human pathological 
conditions by Knisely is presented. It is pointed out 
that the major work of Fahraeus on the sedimentation 
rate of erythrocyte aggregation forms the beginning 
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of study of the problems related to the intravascular 
aggregation and it is pointed out also that the tech- 
nique for direct microscopic observation of the blood 
circulation in experimental animals and in humans 
developed by Knisely has greatly contributed to the 
increasing interest in study in this field. A detailed 
account is presented of the intravascular aggregation 
of the red corpuscles as observed in vessels in the 
human bulbar conjunctiva in normal pregnancy, dur- 
ing normal deliveries and in normal puerperium. 

“The correlation between aggregation of the erythro- 
cytes in vessels of the bulbar conjunctiva and the sedi- 
mentation rate is found not to be as close as pointed 
out by earlier investigators. The direct observation of 
the blood circulation in the conjunctival vessels there- 
fore gives the most accurate information of the ag- 
gregation of the erythrocytes. Possible physiological 
and pathologica! significance of the intravascular ag- 
glutination is mentioned.”) 

33. Zilliacus, H. and Soiva, K.: Intravaskular ery- 
throcytaggregation vid abrasion av_ uteruskaviteten. 
Nord. Med. 39:1417-1423, 1948. (In Swedish; summary 
in English.) Translation: Intravascular aggregation of 
erythrocytes after curettage of the uterine cavity. (The 
authors’ abstract in English is as follows: “The intra- 
vascular aggregation of erythrocytes is defined and the 
outstanding work of Fahraeus on the correlation of 
sedimentation rate and intravascular aggregation is 
connected with sludged blood observed with technique 
for direct observation of the blood circulation in ves- 
sels of the human bulbar conjunctiva as described by 
Knisely, Eliot and Bloch. The blood circulation in 
vessels of the bulbar conjunctiva is observed before and 
immediately after curettage of the uterine cavity in 22 
gynecologic cases with different diagnoses. In 11 cases, 
where no intravascular aggregation was observed be- 
fore the curettage, moderate sludging of the blood fol- 
lowed the curettage. The microscopic observation of 
the remaining 11 cases revealed that a moderate ag- 
gregation of the red corpuscles existing before the 
curettage had changed into a pronounced agglutina- 


. tion of the erythrocytes. The fast aggregation of the 


erythrocytes due to the curettage and the mostly un- 
altered sedimentation rate suggest some other cause 
for the agglutination rather than a reduced suspen- 
sion stability of plasma due to alterations in the ordi- 
nary composition of plasma proteins.”) 

(Dr. Zilliacus isa member of the faculty of the 
Department of Gynecology and Obstetrics of the Uni- 
versity of Helsingfors, Finland. He is author of a 
monograph, “On the specific treatment of thrombus 
and pulmonary embolism with anticoagulants, with 
particular reference to the post-thrombotic sequelae.” 
Helsingfors, Mercators Tryckeri, 1946.) 


34. Zilliacus, H.: Intravascular aggregation of the 
erythrocytes after curettage of the uterine cavity. Nord. 
Med. 40:2275, 1948 (abstr.). 

35. Zilliacus, H.: The intravascular aggregation of 
erythrocytes in certain gynecological and obstetrical 
conditions. (In English.) Paper read for Nordiska 
F6reningan for Obstetrik och Gynecologi, Kongress- 
forhandlingar, 1948. 

36. Zilliacus, H. and Soiva, K.: The intravascular 
aggregation of erythrocytes with particular reference to 
inflammatory pelvic cases. Duodecim (Finnish medical 
paper), No. 7:583-594, 1948. (In Finnish; summary in 
English.) 

37. Zilliacus, H.: Venous thrombosis and intravascu- 
lar aggregation of erythrocytes. Acta chir. Scandinav. 
99, Pt. 5, PP. 407-424, 1950. 

38. Zilliacus, H.: Intravascular erythrocyte aggrega- 
tion and the sedimentation reaction in local inflamma- 
tion in the tissues. (In press.) 

39. Timonen, S. and Zilliacus, H.: Sludged blood in 
allergy. Acta med. Scandinav. 135, pt. 4, pp. 292-297, 
1949. 

40. Laine, V. and Zilliacus, H.: Intravascular ag- 
gregation of the erythrocytes in rheumatoid arthritis. 
Acta med. Scandinav. 137, pt. 2, pp. 87-96, 1950. 

41. Bloch, E. H.: Physical and chemical properties of 
sludged blood. Anat. Rec. 109:11-12, 1951. 


COMING MEETINGS 


The Ambulatory Fracture Association, Chicago 
Annual meeting, October 8-11, at the Arrowhead 
Springs Hotel, San Bernardino, California. Dr. Al- 
fred E. Gallant, 727 W. 7th St., Los Angeles, Cali- 
fornia, is program chairman. 


National Gastroenterological Association, New York 
City 

Course in postgraduate gastroenterology, at the Drake 

Hotel, Chicago, September 20-22, under the direction 

and co-chairmanship of Dr. Owen H. Wangensteen, 

Minneapolis, and Dr. I. Snapper, New York City. 


For further information and enrollment, write the 
National Gastroentcrological Association, Dept. GSJ, 
1819 Broadway, New York 23, N. Y. 


General Practitioners Study Club International 
Annual convention, September 12-15, in Rome, Italy. 
Stratocruiser leaves New York September 1 for Lon- 
don, returning via Lisbon September 25. Lectures 
to be held en route in London and Paris. For itiner- 
ary and reservations write John O'Connell, M.D., 
10300 Lackland Rd., St. Louis 14, Mo. 
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Consultation Service 


This special consultation information service is offered as a regular monthly feature of Postgraduate 
Medicine. Subscribers are invited to call on this Service for answers to difficult medical problems 


from members of our Editorial Board and our Editorial Consultants best qualified to help. Each 
question will be answered by mail and those of general interest will be published each month. 
Address all communications to Consultation Service, Postgraduate Medicine, 516 Essex Building, 


Minneapolis 3, Minnesota. 


QUESTIONABLE DIAGNOSIS OF 
MULTIPLE SCLEROSIS 


QUESTION: I have a patient who has come to my 
town recently; he is about 40 years of age, with a 
questionable diagnosis of multiple sclerosis. His 
former doctor had hospitalized him to try to find 
the cause of an occasional complaint of weakness 
in the extremities with occasional dizzy feeling, not 
actually vertigo, and had made a diagnosis of mul- 
tiple sclerosis. My examination recently in the office 
gave no evidence of any reflex changes, eye ground 
changes or abnormal reflex. The patient feels essen- 
tially the same as he did two years ago. 

The other day he called and stated that he had read 
of a new treatment for the condition. Can you tell 
me anything about it? Also, if he were proved, if 
that is possible, as definitely having multiple scle- 
rosis, whether treatment would be indicated. 

M.D.—Wisconsin 


ANSWER: The patient does not need any treat- 
ment for multiple sclerosis, because there is not 
the slightest proof that he has this disease. 

Besides this, there is no treatment that can be 
considered standard for multiple sclerosis; only 
trials, trials and trials. Which treatment should be 
tried cannot be answered in general, but only with 
regard to a particular case. Nothing should be tried 
unless the diagnosis of multiple sclerosis is definite- 
ly established. 


ROBERT WARTENBERG 


CORONARY OCCLUSION WITH 
MASSIVE INFARCTION 


QUESTION: After reading Dr. Robert S. Berghoff’s 
article i in the February issue of Postgraduate Medi- 
cine, several questions have come to my mind: 

In the case of acute coronary occlusion with massive 
infarction, why not start the patient on heparin 
therapy for the first two to three days before 
DICUMAROL® has taken maximum effect? 

Do you think it is feasible for a “country doctor” to 
do his own prothrombin determinations? If so, 
would you please outline briefly the technic you 
would advise. Despite the hazards of dicumaroliza- 
tion, this seems to be an extremely important ques- 
tion for the “country doctor.” Since emotional and 
mental rest is so important, it seems to me that the 
home environment should be maintained if at all 
possible. Then, too, there is the hazard of moving 
the patient, which due to effort might cause further 


age. 
M.D.—c/o Postmaster, San Francisco, Calif. 


ANSWER: Many cardiologists begin anticoagula- 
tion therapy by using heparin, and then change to 
dicumarol within 48 to 72 hours. This, as a matter 


of fact, is common practice. I personally do not 
use heparin, primarily because I have found its 
effect too temporary. I begin with dicumarol as 
soon as I have established the prothrombin time 
and try to maintain the blood level at 30 to 33 per 
cent. Bleeding is easily controlled with vitamin K. 
I prefer treating my infarcted patients in the 
hospital and I get better results because of constant 
supervision. 
ROBERT S$. BERGHOFF 


BLOOD CLOTTING AND PROTHROMBIN 

ACTIVITY 
QUESTION: In using heparin the coagulation test is 

recommended. In using DICUMAROL® the pro- 

thrombin test is recommended. Since the coagula- 

tion test is so much simpler, why can it not be used 

in checking on the effect of dicuma 

M.D.—Toronto, Canada 

ANSWER: This question of tests for blood clot- 
ting and prothrombin activity has received a great 
deal of interest and investigation since the advent 
of anticoagulant therapy and dicumarol. At the 
present state of our knowledge it can be stated that 
prothrombin is not the only factor involved in 
blood coagulation as measured by the Lee-White 
and other coagulation tests. For example, a patient 
on dicumarol can develop ecchymosis and serious 
hemorrhage and still have a normal coagulating 
time, but will show an abnormal prothrombin 
time. Since coagulation time is measured in min- 
utes, and prothrombin time is measured in sec- 
onds, it can readily be seen that the prothrombin 
time test is a much more sensitive indicator of the 
degree of prothrombin deficiency produced by 
dicumarol. 

It should be added, of course, that no patient 
should receive anticoagulant therapy by means of 
dicumarol without careful laboratory supervision 
of the prothrombin levels. 

LEONARD G. ROWNTREE 


EFFICACY OF TESTOSTERONE 
COMPOUNDS 


QUESTION: Advertising of “testosterone tablets” 
contains quotations from medical authorities re- 
garding “testosterone propionate.” This leaves the 
impression that the tablets contain testosterone 
propionate, the effect of which seems to be superior 

(Continued on page A-50) 
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Diphtheria, Pertussis, Tetanus. Each basic =» _pert-Tot Alhydrox in your podi- 
immunization course contains the high : 
rtussis count of 45,000 million Phase 1 H atric picture. You can depend on it for simul- 
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to that of methyl testosterone, which I believe is 
ordinarily found in the tablet form. 

Can testosterone propionate be put up in tablet form 
and, if so, what reputable pharmaceutical company 
supplies the propionate in this form? 

M.D.—Tennessee 


ANSWER: Tablets of testosterone propionate are 
available for absorption through the oral mucosa 
by the sublingual or buccal route. If swallowed, 
testosterone propionate is ineffective although it is 
well absorbed (as evidenced by increase of urinary 
excretion of 17-ketosteroids). When assayed for 
androgenic potency in eunuchs or eunuchoid men, 
sublingually administered testosterone propionate 
tablets (oreton®—Schering; pPeRANDREN®—Ciba) 
are found to be less potent than are compressed 
tablets of methyl testosterone (most potent) or un- 
esterified testosterone (half as potent as methyl 
testosterone ). 
GILBERT S. GORDAN 


REFERENCES 
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ILEITIS SIMULATING APPENDICITIS 


QUESTION: For the* past five or six years this 
patient, a 50 year old man, has had attacks refer- 
able to aching in the right lower quadrant and 
right upper quadrant. About one week ago an at- 
tack began, associated with a temperature reading 
of 99.4° F., nausea and a white blood cell count of 
14,000. 

An appendectomy was performed and an appendix 
appearing normal was removed—later diagnosed as 
chronic appendicitis. 

At surgery there was swelling, thickening and severe 
hyperemia of the lower 8 inches of ileum flush with 
the ileocecal valve, appearing to be a terminal ileitis. 

What appeared to be a node was removed from the 
mesentery but it was shown pathologically to be fat. 
Several feet of small intestine anneared rormal. 


M.D.—California 


ANSWER: The long history in this case suggests 
a functional or organic lesion involving the in- 
testine rather than appendicitis. The long history 
with the operative findings substantiates the diag- 
nosis of the hyperplastic stage of regional ileitis. 
This is-a common error in diagnosis when an 
acute exacerbation of ileitis simulates appendicitis. 
When recognized at operation it is probably best 
not to remove the appendix since it is likely to 
result in a fistula through the incision. 

This patient should be treated medically by a 
bland diet and vitamins, with intermittent courses 
of antibiotic medication such as sULFATHALIDINE® 
or terramycin. The patient should be carefully 
followed on this regimen, and in three months 
serial films of the small intestine should be made 
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to see if any degree of obstruction exists. If not, ‘n 
the absence of symptoms, the patient must be {»l- 
lowed carefully for a number of years. On this c. n- 
servative treatment some spontaneous cures res: 
although they probably do not exceed 5 per cei. 

If symptoms persist or recur and obstruction or 
fistula develops, operation should be advised. ‘I he 
operation should consist of resection of the terminal 
ileum, including 10 or 12 inches of the small :n- 
testine proximal to the area of involvement, ‘o- 
gether with removal of the right colon, followed 
by end to end anastomosis of the ileum to the 
transverse colon. 

RICHARD B. CATTELI 


A MINOR OPERATION FOR GANGRENE 
OF THE GALLBLADDER 


To Tue Eprror: 


To simplify surgery and to decrease the death 
rate are objectives of surgical science. One of the 
best clinics along this line was given, shortly be- 
fore his death, by Dr. George W. Crile, Sr. It was 
in reference to treatment of gangrene of the gall- 
bladder. I have never seen his method described in 
any book or magazine, which is my reason for 
giving it now. 

Said Doctor Crile: “I do not know whether | 
have been unfortunate, but in the past most of my 
patients with gangrene of the gallbladder died, 
unti! I turned the major operation into a minor 
one, and since then none have died.” 

The first case in which I followed Dr. Crile’s 
technic was typical. The patient, seen in consulta- 
tion with Dr. F. Minns, had steady and constantly 
increasing pain in the gallbladder region, septic 
temperature, tenderness, dullness and rigidity, but 
no jaundice. 

After a right rectus incision, a tense gallbladder, 
the size of a large orange, covered with adherent 
omentum, with a yellow necrotic area the size of a 
quarter dollar, rose into the incision. After packing 
off with sponges, gently separating the adhesions 
and releasing the posterior kink, the tension re- 
laxed and the gallbladder rose higher into the in- 
cision. No packing was disturbed; several deep 
sutures were placed, a heavy dressing applied and 
the patient was returned to bed—the entire opera- 
tion lasting but a few minutes. Every six hours 
the gallbladder was aspirated until the pus was re- 
placed by serum. After 48 hours the packing was 
removed; the next day, the top of the bladder was 
cut off and 300 small stones were spooned out 
without any anesthetic or pain. A small drainage 
tube was used until the bladder shrank down to a 
cord, the incision closed and there was no further 
trouble. 

E. V. Freperick, 
Toronto, Ontario 
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New Drugs and Instruments 


Information published in this department has been sup- 
plied by the manufacturers of the products described. 


NEW ANATOMIC CHART SERIES 


purpose: Of inter- 
est to dermatolo- 
gists, radiologists 
and hospital ther- 
apy departments, 
these charts pro- 
vide a means for 
recording exact 
tumor sites and 
treatment fields. 

DESCRIPTION: These 
are accurate an- 
atomic drawings 
of various parts of 
the body, printed 
in light grey ink 
so black pencil 
markings will 
stand out. Reproduced on 84%” by 11” sheets. En- 
tire set consists of 15 different charts. 

propucer: Picker X-Ray Corp., New York, N.Y. 


PROCAINE-EPINEPHRINE SOLUTION 


purpose: For use in spinal anesthesia. 
DESCRIPTION: Three strengths are available: 
Procaine hydrochloride, 50 mg. (5 per cent) with 
Epinephrine, 0.5 mg. (1:2000). 
Procaine hydrochloride, 100 mg. (10 per cent) with 
Epinephrine, 0.5 mg. (1:2000). 
Procaine hydrochloride, 150 mg. (15 per cent) with 
Epinephrine, 0.5 mg. (1:2000). 
HOW sUPPLIED: In 1-cc. ampules; boxes of 12 and 100. 
propucer: Abbott Laboratories, North Chicago, III. 


4138-C TOMPKINS PORTABLE ROTARY 
COMPRESSOR 


DESCRIPTION: Fireproof and explosion-proof suction, 
pressure and anesthesia apparatus, designed specifi- 
cally for use where highly volatile anesthetic agents 
are used. It is described as the first pump unit that 
can be operated with safety in Class 1, Group C 
locations (containing ethyl-ether, cyclopropane and 
ethylene). Features include a heavy-duty, 1/6 H.P. 
spring-suspended motor, suction and pressure gauges 
with regulating valves and a two-way pressure by- 
pass valve. It is described as quiet, vibrationless and 
portable, requiring no care except lubrication. The 
black plastic cover with pockets accommodates ac- 
cessories. 

propucer: J. Sklar Manufacturing Co., Long Island 
City, N. Y. 


DUAL-POSITION MAXICON 


DESCRIPTION: New Dual-Position unit for use with 25 
ma and 100 ma generators features a “tip-up” table 
top, allowing table to be adapted to vertical work 
by disengaging the top, sliding it into vertical posi- 
tion at one end of the table, where it automatically 
locks in place. Unit can then be used for vertical 
fluoroscopy and need not be moved to do vertical 
radiography of chest against wall cassette-holder. 
Tube carriage is “C” shaped holding both tube and 
12” by 12” fluoroscopic screen, perfectly aligned. 

HOW supPLIED: Through 54 district offices in major 
cities. 

propucer: General Electric X-Ray, Milwaukee, Wis. 


PENTRISUL 


purpose: Oral control of infections susceptible to either 
penicillin or sulfonamides. 

cCoMPosiTION: Each tablet provides: 
Potassium penicillin-G 
Sulfadiazine 
Sulfamerazine 
Sulfamethazine 

DOSAGE AND ADMINISTRATION: Adults, initial dose of 4 
to 5 tablets followed by 1 tablet every three to four 
hours. Children, initial dose (calculated on total 
sulfonamide content) 0.06 to 0.1 gm. per kg. (2.2 
Ibs.) of body weight up to 40 kg., followed by 1/8 
the initial dose every three hours. 

HOW supPLiED: Bottles of 30 and 100. 

propucer: Casimir Funk Laboratories, Inc., affiliate of 
U.S. Vitamin Corp., New York, N.Y. 


(Continued on page A-54) 
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Multiple Vitamin 
Deficiencies 


“, .. Deficiency diseases clinically evi- 
dent are usually associated with addi- 
tional tissue deficiencies of nutrients 
not yet clinically manifest.” (Jolliffe, 
Tisdall & Cannon: Clinical Nutrition, 
New York, Hoeber, 1950, p. 633-634.) 


THERAGRAN 


THERAPEUTIC FORMULA VITAMIN CAPSULES SQUIBB 


—supplies all of the vitamins indicated 
in mixed vitamin therapy in the clini- 
cally proved, truly therapeutic “practi- 
cal formula”* recommended by Jolliffe. 


Each Theragran Capsule 

gives your patient: 

Vitamin A ...... 25,000 U.S.P. units 
Vitamin D ........ 1,000°U.S.P. units 
Thiamine hydrochloride .... 10 mg. 
5 mg. 
. 150 mg. 
... 150 mg. 
Bottles of 30, 100, and 1000 


‘* Thiamine content raised to 10 mg. 


for true vitamin therapy... 


specify THERAGRAN® 
SQUIBB 


New Drugs and Instruments 


ELECTRONIC SECRETARY 


DESCRIPTION: Automatic telephone-answering mai hine 
plugs into electric outlet, answers phone automz ical- 
ly, takes message and also tells the caller \hen 
doctor will return or where he can be reached. The 
unit also serves as dictation machine. Further details 
may be had from: 

propucer: Electronic Secretary Distributors, Inc., 

waukee, Wis. 


SYNCROBIN OINTMENT 


DESCRIPTION: Formerly known as STREPTOMYCIN-PéENI- 
CILLIN OPHTHALMIC OINTMENT. 

PuRPosE: Treatment and prophylaxis of superficial 
ocular infections. 

COMPOSITION: Contains 10 mg. streptomycin base as 
streptomycin hydrochloride and 2000 units penicillin 
G potassium per gram. 

DOSAGE AND ADMINISTRATION: Should be instilled into 
the conjunctival sac and/or spread on the lid mar- 
gins four or five times daily until clinical improve- 
ment occurs. 

HOW SUPPLIED: % oz. tubes. 

propucer: Schenley Laboratories, Lawrenceburg, Ind. 


CER-O-CILLIN* 


purpose: For treatment of patients hypersensitive to 
penicillin-G. 

DESCRIPTION: An improved antibacterial substance dif- 
fering from penicillin-G in that the benzyl group 
of the latter is replaced by the allylmercaptomethyl 
group. 

INDICATIONS FOR USE: Streptococcic, staphylococcic, 
pneumonococcic and gonococcic infections. 

DOSAGE AND ADMINISTRATION: Preferred method is by 
intermittent muscular injection. Dosage is same as 
for penicillin-G and will vary with type and severity 
of infection. An initial dose of 50,000 to 100,000 units 
followed by injections of 30,000 to 50,000 units every 
three to four hours is recommended. 

HOW supPPLiED: Packaged in sterile, dry powder, 200, 
000 units per vial. 

propucer: The Upjohn Company, Kalamazoo, Mich. 

*Trademark. 


AQUASOL A-C-D DROPS 


PURPOSE: Prevention and treatment of vitamins A, C 
and D deficiencies, particularly those conditions char- 
acterized by impaired fat absorption. 

coMPosiTIoNn: Each 0.6 cc. provides: 


Vitamin A (natural) ......... 500 U.S.P. units 
Vitamin D (natural) ....... ..... 1000 U.S.P. units 


DOSAGE AND ADMINISTRATION: May be administered 
directly on the tongue. Mixes readily with formula, 
milk, desserts or other foods. 

How suppLiep: Bottles of 15 cc. and packages of 30 
cc., with dosage-marked droppers. 

propucer: U.S. Vitamin Corporation, New York, N. Y. 


| 
P 
J 
| 
| 
“ae 
a 
| 
| 
| 
\ 
A-54 


New Drugs and Instruments 


OVOFEN TABLETS 


ne purposr: Treatment of febrile colds and influenza. 
al. composition: Formerly only in capsule form, now sup- 
: plied as tablets. Each tablet contains: 
ne Dover's powder SG ge.) 
Is (opium, 1.5 mg., ipecac, 1.5 mg.) 
Acetophenetidin .. 0.1 mg. (1% gr.) 
i. Atropine sulfate 0.12 mg. (1/500 gr.) 
Acetylsalicylic acid 0.12 gm. (2 gr.) 
Camphor monobromated 15 mg. (% gr.) 
Caffeine 8 mg. (% gr.) 
DOSAGE AND ADMINISTRATION: Adults, 1 tablet every half 
hour.for three doses, then 1 every two hours. 
How suppiiep: Bottles of 100 and 1000. 
propucer: Warren-Teed Products Co., Columbus, O. 
al 
: AMPOULES QUINIDINE GLUCONATE 
: purpose: Parenteral administration of quinidine to pa- 


tients requiring prompt effects or to those who can- 
not take it orally. 

composition: Stable aqueous solution containing 62.3 
per cent anhydrous quinidine and 37.7 per cent 
gluconic acid 

INDICATIONS FOR Use: In patients who cannot take 
medication by mouth because of vomiting or un- 
consciousness and in patients with ventricular tachy- 
cardia. Intravenously during anesthesia for control 
of cardiac arrhythmia. 

cautions: Contraindicated in the presence of an idio- 
syncrasy or hypersensitivity to this alkaloid or to 
other derivatives of cinchona. Dangers of parenteral 
use are increased in presence of auriculoventricular 
heart block or in the absence of auricular activity. 
Administration of quinidine is more hazardous in 
patients with extensive myocardial damage than in 
persons with normal hearts who have cardiac ar- 
rhythmia. Use of quinidine is extremely dangerous 
in cardiac arrhythmia produced by digitalis intoxi- 
cation. 

DOSAGE AND ADMINISTRATION: Intramuscular injection 
of 0.4 gm. can be repeated every two hours in treat- 
ment of cardiac disorders, if the patient is under 
close observation. Amount of each dose must be 
gauged by the effect of preceding one. Administra- 
tion must be stopped at first sign of restoration of 
normal rhythm or appearance of toxic manifesta- 
tions. Effective dose must be determined for each 
patient. May be given intravenously in extreme 
emergencies, but constant observation of the patient 
is imperative. The solution must be injected slowly; 
the rate of injection into the vein is all-important. 
It is advisable to dilute 10 cc. of the preparation to 
50 cc., using 5 per cent glucose as diluent. During 
the injection, frequent or continuous electrocardio- 
grams are desirable; prolongation of the QRS com- 
plex beyond 25 per cent of pretreatment value calls 
for discontinuance of the procedure. 

How supp.ieD: In rubber-stoppered ampules containing 
0.8 gm. of the salt of the alkaloid in 10 cc. of Water 
for Injection (u.s.p.). This quantity of quinidine 
gluconate represents 0.5 gm. of anhydrous quinidine. 

propucer: Eli Lilly & Co., Indianapolis, Ind. 


(Continued on page A-56) 
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Multiple Vitamin 
Therapy 


“... Patients fare much better when 
{the deficiencies] are treated simul- 
taneously. ... Convalescence is delayed 
when one gives only one vitamin at a 
time...” (Spies & Butt in Duncan, G. 
G.: Diseases of Metabolism, ed. 2, 
Philadelphia, Saunders, 1947, p. 504.) 


THERAGRAN 


THERAPEUTIC FORMULA VITAMIN CAPSULES SQUIBB 


Each Theragran Capsule 

gives your patient: 

Vitamin A ...... 25,000 U.S.P. units 
Vitamin D ........ 1,000 U.S.P. units 
Thiamine hydrochloride ....10 mg. 


5 meg. 
Niacinamide ... .... 150 mg. 
Ascorble acid 150 mg. 


Bottles of 30, 100, and 1000 


When you want truly therapeutic dosages— 


specify THERAGRAN® 
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CHLOROMYCETIN CAPSULES 


purPosE: Antibiotic. 

DESCRIPTION: Chloramphenicol, Parke-Davis (crystal- 
line) capsules containing 100 mg. 

INDICATIONS FOR UsE: Bacterial, viral and rickettsial in- 
fections. 

HOW suPPLIED: Bottles of 25 and 100. Chloromycetin 
also is available in Kapseals, containing 250 mg., in 
bottles of 16 and 100; and capsules containing 50 
mg., in bottles of 25 and roo. 

propuceR: Parke, Davis & Company, Detroit, Mich. 


TILLYER FLAT-TOP BIFOCAL 


DESCRIPTION: Recommended for new bifocal wearers 
and for all minus Rx’s, the new lens is supplied in 
58 mm. round blanks which afford ample room 
to accommodate most modern shapes. Available in 
white and in Cruxite A and AX, they may be ob- 
tained on special order in Cruxite B, C and D and 
in Calobar B, C and D. Segment is a 15x20 mm. 
size and gives wide lateral and vertical vision. Other 
features include Tillyer Corrected Curves for maxi- 
mal marginal benefit; barium glass segments to give 
best reduction of color and thickness, and minimum 
image jump with an optical center 5 mm. below the 
segment top. 

PropucER: American Optical Co., Southbridge, Mass. 


ITRUMIL 


PuRPOsE: Medical treatment for hyperthyroidism or as 
preparation for thyroidectomy. 

DESCRIPTION: Iodine is incorporated organically in the 
thiouracil molecule in this new drug, which soon 
will be made available to the medical profession. It is 
described as being less toxic and less goitrogenic 
than other thiourea derivatives in use. 

PRropucer: Ciba Pharmaceutical Products, Inc., Phila- 
delphia, Pa. 


GANTRISIN DIETHANOLAMINE 
OPHTHALMIC 


PurRPosE: Treatment of eye infections. 

CoMPosITION: Contains 4 per cent Gantrisin (in the 
form of its diethanolamine salt) in a sterile, isotonic, 
buffered solution. 

HOW SUPPLIED: In 1 oz. vials with dropper. 

propuceR: Hoffmann-La Roche, Inc., Nutley, N. J. 


New Drugs and Instruments 


New products approved for inclusion in this department but for which space 


ANNOUNCEMENT ON NEOHETRAMINE 


DESCRIPTION: Sponsorship and distribution of Neo. 
hetramine have been transferred to Nepera Chemic:! 
Co., Inc., Yonkers, New York, who originally deve!- 
oped the antihistamine. During the first years of the 
product’s introduction, while Nepera facilities were 
in process of expansion, Neohetramine has been dis- 
tributed by Wyeth Incorporated. There is no change 
in the product, in its retail pricing or in the three 
forms in which it is available—tablets (25, 50 and 
100 mg.), syrup (6.25 mg. per cubic centimeter) and 
cream (2 per cent). 


FERROPHYLL 


PuRPOSE: Hematinic. 

composition: Each tablet contains: 
Exsiccated ferrous sulfate ................ 200 mg. 
Sodium potassium copper chlorophyllin ... 25 mg. 
Vitamin Bi 2 mcg. 

INDICATIONS FOR USE: In hypochromic or secondary 
anemias, especially in acute anemia secondary to 
chronic hemorrhage. 

DOSAGE AND ADMINISTRATION: 1 tablet three times daily. 

HOW sUPPLIED: Bottles of 50 tablets. 

propucer: Lakeside Laboratories, Inc., Milwaukee, Wis. 


PENTRIZINE TABLETS 


purpose: Triple-sulfonamide-penicillin therapy. 
composition: Each tablet contains: 


Penicillin G potassium .......... 100,000 units 
Sulfamerazine ........... ah 0.17 gm. 
Sulfamethazine .............. 0.17 gm. 


INDICATIONS FOR USE: In infections susceptible to peni- 
cillin and sulfonamides, particularly in mixed infec- 
tions. 

DOSAGE AND ADMINISTRATION: Adults—Initial dosage 6 
tablets followed by 2 tablets every four hours. When 
fever abates maintenance dosage may be 2 tablets 
every six hours. Children—Up to 6 months of age, 
initial dose 14 tablets followed by % tablet every six 
hours; 6 months to 3 years, initial dose 3 tablets 
followed by 1 tablet every six hours; 3 to 10 years, 
initial dose 6 tablets followed by 2 tablets every six 
hours. 

How suppLiep: Bottles of 24 tablets. 

propucer: The Tilden Co., New Lebanon, N. Y. 


is not available this month are listed below. Detailed descriptions of these drugs 


Bell-Thompson Rule (Picker X-Ray) 

Bolsey Model B Special Camera (Bolsey Corporation) 
Cardineer Desk Tray (Diebold Inc.) 

Cethylose Tablets (B. F. Ascher & Co.) 

Cethytin Tablets (B. F. Ascher & Co.) 
Chloromycetin Cream (Parke, Davis) 

Chloromycetin Ophthalmic (Parke, Davis) 
Chloromycetin Ophthalmic Ointment 1% (Parke, Davis) 
Chlorophyll Deodorizing Tablet (Rystan) 
Fixed-Angle-Head Centrifuge (Phillips-Drucker) 
Fluorescent Screw-In “Bulb” (Stocker & Yale) 


and instruments will be printed in subsequent issues. 


Hinge-Kraft Case No. 50 (American Optical) 
Hydrolose Syrup (Upjohn) 
Illuminated Protractor (American Optical) 


K-S Disposable Oxygen Mask (Ohio Chemical & Surgical 


Equipment Co.) 


Phenergan (Wyeth) 

Oreton-M Buccal Tablets (Schering) 
Sterilwrap (Meinecke & Co.) 
Twin-Barb Tablets (B. F. Ascher & Co.) 
Ventrilex Kapseals (Parke, Davis) 
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NOT A SALT SUBSTITUTE 


For edema control. 


Sodium withdrawal— 


without sodium depletion 


No offensive odor or taste, 
Maximum palatability. 


Minimum dosage. 


NAT REN | Crea exchange capacity. 


POWDER 


Fine texture. 
Mixes readily. 
Less bulk required. 


Natrinil prevents edema formation by 
withdrawing sodium from the gastroin- 
testinal tract. Natrinil is indicated in the 
management of congestive heart failure, 
hypertension, cirrhosis, or whenever a 
“salt-free” or a low sodium diet is required. 


Natrinil allows a more normal diet. 


A Cation Exchange Resin of the Carboxylic Type 


Hydrogen Cycle 80% Natrinil Powder 
‘ Available, bottles of 10 oz. 
Potassium Cycle 20% Individual packets of 10 Gm. each, 
boxes of 24. 


= THE NATIONAL DRUG COMPANY 


Philadelphia 44, Pa. 
More Than Half A Century of Service to the Medical Profession 
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April 29—Sunday morning in 
Paris. With the Sorokos to the flea 
market (marche puce). Here pur- 
veyors of second hand goods and 
antiques assemble Saturday, Sun- 
day and Monday to bargain with 
the local citizenry and the tourists. 
Mistress Pepys exclaimed over 
Meissen and Sevres china. Here 
also met Professor Puttkamer and 
Colonel Gould. In the afternoon 
by plane to Zurich and by train 
to Geneva for the Geneva plane 
does not fly on Sunday which they 
did not know in America. To the 
Beau Rivage and slept in the room 
occupied previously by the Khe- 
dive of Egypt—they said. And 
now he’s in the movies getting 
married. 


April 30—Moved to the Hotel 
du Rhone, newest in Geneva and 
built like a Statler and with a tele- 
phone over each bathtub. All the 
day with the Council of the World 
Medical Assn. and at night to the 
Auberge le Mere Royaume—tops 
in Geneva. 


May 1—With the Council of 
the World Medical Assn. in Ge- 
neva. Dr. Leuch of Zurich read 
the treasurer’s report which re- 
vealed some weaknesses in the re- 
ceipt of dues. Then came reports 
from Bauer, director-general or 
secretary-general and also from 
Cibrie of Paris, Sen of India and 
Bustamante of Cuba. Late to cock- 
tails with the International Society 
of the Red Cross and heard its 
inspiring history repeated. Next 
visited the war records with 40 
million cards of war prisoners and 
found several records of prisoners 
I knew. Here was posted an an- 
nouncement by a mother whose 
son had parachuted into the oil 
fields at Ploesti and she sought 
some trace of him. 


May 2—First some hours at my 
scrivening while the executive com- 
mittee conferred with W.H.O. or 
O.M.S. as it is known in French. 
Now Hugh Clegg showed me sev- 
eral copies of the new health mag- 
azine of the British Medical Asso- 
ciation which looks like Hygeia 
used to and they have sold some 
hundreds of thousands of copies of 
each issue. “The Family Doctor,” 
they call it, a name which old 


DR: 


Personal Diary 

and Observations on 
Medical Life 

by MORRIS FISHBEIN, M.D. 


Pepys suggested, the same as his 
newspaper column. In the evening 
to the home of Dr. Jean Maystre 
for a reception and here came 
Jentzer, the surgeon, with his nice 
lady, and also the Brock Chis- 
holms, he being director of the 
W.H.O. and many more from the 
Red Cross and O.M.S. and the 
I.L.O. and all the other interna- 
tional organizations with which 
Geneva abounds. 


May 3—More scrivening and 
more conferences and then by the 
noon boat with Mistress Pepys 
across beautiful Lake Geneva to 
Lausanne, seeing the university 
and the hospitals of that city and 
the home of Sandoz, and then 
back by the train to Geneva to see 
the Ballet Hollandaise. The Dutch 
girls seem a little big for ballet; 
but it may have been because there 
were some loose boards in the floor 
of the stage. 


May 4—Again Glorieux pre- 
sides masterfully over the Coun- 
cil, Clarence Routley being ill in 
Toronto. Now the Japanese and 
West German medical societies 
are admitted. Most important it is 
agreed to combine with W.H.O. 
to hold a world conference on 
medical education, in which Prid- 
ham of England took leadership. 
In the evening to the Auberge 
Communale de Carouge, just out- 
side Geneva, where the frescoes 
show how Napoleon stopped there, 
and considering the food and the 
wine it is strange that he left. The 


dessert was a soup-pot ful! of 
soft chocolate ice cream, and num- 
bered 1602 in white sugar, com- 
memorating the day when a v om- 
an of Geneva stopped a for-ign 
foe from invading by pouring her 
pot of soup on the first so! dier 
who climbed the wall. Excelent 
speeches here by Maystre and 
Steinman, officers of the Geneva 
Medical Society. 


May 5—To the office of Medi- 
cine & Hygiene, local medical pub- 
lication, presided over by Dr. Web- 
er-Bauler, medical historian, aided 
by Dr. Pierre Rentchnick, the edi- 
torial sanctum nicely placed on the 
Boulevard des Philosophes. Here 
were students reading also and 
apparently the medical school has 
no library easily available to stu- 
dents as all of ours have. Again 
with the Council and at noon to 
luncheon with Dr. A. Grut of 
Denmark who has charge of oc- 
cupational disease for the I.L.O. 
Here came also the Rasmussens 
and many skols got us ready for 
the afternoon meeting of the Coun- 
cil. Now plans made for the meet- 
ing in Stockholm under President 
Dag Knudsen in the fall. Next to 
a cocktail party at the Palais 
Eynard offered by the city of- 
ficials of Geneva, with the usual 
official speeches and the usual of- 
ficial replies. At night all to dine 
in honor of our Swiss hosts with 
Dr. Tornel speaking brilliantly, as 
might any resident of Barcelona 
when the topic is “The Ladies.” 


May 6—Early awake and by 
train to Berne to be met by rep- 
resentatives of the Swiss Medical 
Association. The whole party tours 
the city in buses seeing the histori- 
cal buildings and the weird foun- 
tains particularly one called “Man 
Eating Children,” the only statue 
in the world of a “boogie-man.” 
Here is another great clock such 
as the one at Strasbourg; at the 
approach of the hour a cock starts 
crowing, a merry-go-round of bear 
cubs starts circling, a jester rings 
two bells over his head and Father 
Time turns over an hour glass 
which is a signal for a knight 
clad in armor to ring the hour on 
a great bell in the tower. No doubt 


(Continued on page A-62) 
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with soft, moist, easily 
passed bulk 


Cellothy! 


AND oF CEL ESPECIALLY 


PREPARED ev thec 


OTT PROCESS 


Cellothyl tablets (0.5 Gram) 
in bottles of 100, 500 and 5000. 


IMPROVING 

RECTAL COMPETENCE 
IN 

DYSCHEZIA 


When diminished tonus and contractibility 
have rendered the rectum incompetent, 
“there can be no doubt” that Cellothyl is “of 
great value.”’ Ease and frequency of bowel 
movements can be increased regardless of 
duration of dyschezia’ — provided, of course, 
that patients who have suffered for years do 
not expect overnight correction. Steady im- 
provement in the expulsive competence of 
the rectum will be noted with Cellothyl as 
the presence of adequate soft bulk and its 
gentle mechanical stimulation act to — 


1. initiate the call to stool 
2. encourage prompt, complete evacuation 
3. provide soft, moist, easily passed stools 
4. eliminate the need for straining 


5. minimize pain or trauma to local lesions. 


The stomach and small intestine, usually not 
involved in dyschezia, are unaffected by 
Cellothyl, which remains in a fluid state until . 
it reaches the colon. Here it thickens to a 
smooth gel to provide bulk where bulk is 
needed. Normal, easily passed stools usually 
begin in 3 to 4 days. (Patients conditioned 
to purgation may be permitted a mild laxa- 
tive, together with Cellothyl for several days, 
then Cellothyl continued alone.) As ease and 
frequency of defecation increase, dosage 
should be decreased to the minimum required 
for comfortable function. 


1. Newey, J. A., and Goetzl, F. R.: 
Permanente Med. Bull. 7:67 (July) 1949. 
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"dependable contraceptiy 


materials 


pharmaceutic«! corporatic 
raritan, new jersey. 


Dr. E. Schlager, Mistress Pepys and Dr. W. Blader 
groen, Basel, Switzerland. 


this causes Rube Goldberg of the famous mechani- 
cal cartoons to turn over in bed. In the great capito! 
building are murals showing the growth of the 
Swiss democracy. 

So next all to a reception at the home of the 
Swiss Medical Federation where a bitter drink 
called a compari is rather dubiously tasted and 
then to a state dinner at the Bellevue Palace. Dr. 
Forster of the Swiss Federation presided. Old Pepys 
practiced his German language on Mrs. Vollen- 
weider, wife of the Swiss minister of health. Then 
late with Mistress Pepys by train to the Hotel des 
Trois Roi, or drei Kénige or Three Kings, in 
Basel. 

May 7—Lay late and all the day renewed ac- 
quaintance with this city of medieval history. 
Found also Wepf’s book store and permitted here 
to read all the new medical periodicals. At night 
to a bier stube where a variety show purveyed 
heavy German indelicate humor. 

May 8—FEarly to the 
great buildings of Hoff- 
mann-LaRoche and met 
again Dr. Barell and 
looked at research in 
the pharmacologic lab- 
oratories. Then with 
him to luncheon in the 
new hotel where the Dr. Barell 
new asparagus was a 
special delight. In the afternoon come C. Kym, 
medical director of Geigy, and with him to see the 
research of this great 
corporation, and met 
there the great Miiller, 
who discovered DDT. 
Here too met Dr. Wil- 
helmi, who heads re- 
search in pharmacology. 
Then in the evening to 
dine with Dr. Kym and 
his charming lady. 
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Dr. Clemmesen, Mr. Ragoczy, Dr. von Magnus, Dr. 
Lassen and Dr. Orskov, Copenhagen. 


May 9—In the morning to visit Dr. R. Meier 
at the Ciba Company touring again the laboratories 
where much of the interest is now in combinations 
of remedies, harking back to the synergism of a 
previous era. At noon to luncheon with Drs. E. 
Schlager and W. Bladergroen of Sandoz, and to 
see the laboratories. Thereafter visiting the “neue 
Biirgerspital” of Basel, which has many innova- 
tions. Now to the home of Dr. Schlager for tea 
and saw a great collection of relics from Polynesia 
where he was for five years during the war. And 
after that by the night train to Zurich. 

May 10—All the day at my scrivening and ate 
but lightly for these days and nights of dining do 
thicken the midriff. In the evening with Mr. and 
Mrs. Joseph Alexander to dine in one of Zurich’s 
lively restaurants, and determined to weigh my- 
self in the morning and convert the Kilos into 
pounds. 

May 11—To work with a Dictaphone for some 
hours and mailed the belts back to Chicago. Then 
to see some new physical therapy devices. At night 
to dine with the Otto Leuchs where came also Dr. 
and Mrs. W. Biber and Dr. Georg Constam- 
Escher, authority in Switzerland on diabetes, since 
he trained with my classmate Russell Wilder in the 
Mayo Clinic. 

May 12—Alli day with the Dictaphone and with 
visits to the gorgeous bookshops of Zurich. At 
night come Mr. and Mrs. J. Cohen of Boston to 
dinner and also Dr. Sen of New Delhi and Dr. 
and Mrs. Leuch, and all to the opera to hear “Tales 
of Hoffmann” sung with superb staging. 

May 13—With the Leuchs by car to Einsiedeln 
with its amazing cathedral high in the mountains. 
Here was the “black Madonna” and the great col- 
lections of crutches left by those who came to be 
healed at the shrine. Thereafter to visit the birth- 
place of Paracelsus, marked by a tiny tablet and 
a weather-worn stone. To the Baur au Lac for 
luncheon with the Cohens who had as guests the 
famous scientist Eggert who in previous times was 
the leader in his field in Leipzig, but who has now 
forsworn Germany. Thereafter by plane to Copen- 
hagen and checked in at the Angleterre. 

(Continued on page A-64) 
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May 14—This being Whitsun- 
tide or Pentecost the city rests. So 
we with the Ragoczys to Marien- 
list, the casino outside the city set 
beautifully on the sound in view 
of Sweden. Then for a beautiful 
tour of the environs of Copen- 
hagen and back to the Ragoczy 
home for dinner en famille. 


May 15—This morning to meet 
with Dr. Lassen, Dr. Orskov, Dr. 
Clemmesen, Mr. Ragoczy, and Dr. 
Herdis von Magnus to discuss 
plans for the poliomyelitis inter- 
national congress to be held in 
Copenhagen, Sept. 2 to 7. Found 
many arrangements concluded. for 
a wonderful program and worked 
out with them the details for the 
opening meeting, the exhibits, the 
entertainment, the television and 
the recording of the congress. Dr. 
Lassen leaves soon to consult with 
the representatives of European 
nations about poliomyelitis in a 
meeting in Geneva. To a wonder- 
ful luncheon at the Angleterre 
and here Dr. Orskov agreed to 
participate in the scientific pro- 
gram of the World Medical Assn. 
in Stockholm in September. 

In the afternoon to the polio- 
myelitis institute to confer with 
the executives about the exhibits 
and the television program and 
saw here the magnificent new 
quarters for physical therapy and 
a fine swimming pool built at 
far less cost than would be simi- 
lar arrangements in the United 
States. In the evening to stroll 
with Mistress Pepys and to see the 
exhibits of Royal Copenhagen and 
Georg Jensen. To dinner come 
Ragoczy with his lovely lady and 
the daughter and the prospective 
son-in-law, just finishing in medi- 
cine. Then all of us to the great 
sport palace where some 8000 as- 
sembled to hear Lily Pons and 
Kostelanetz with the Royal Sym- 
phony Orchestra, and it was a 
great occasion, with such an ova- 
tion that she gave some six or eight 
encores. 


May 16—At noon come Mr. 
Rordam and Mr. Ragoczy to 
luncheon and the court has con- 
sented to the television and all is 
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in order. Mistress Pepys chanced 
on Lily Pons and Mr. Kostelanetz 
and they visited with us, and Mr. 
Ragoczy said he would not wash 
his hand for two days because 
she had shaken it twice. In the 
afternoon came the press and the 
photographers for interviews and 
in the evening Elizabeth Goettsche. 

May 17—Early awake and at 
work with the Dictaphone and 
talked to Stanley Henwood in 
New York about all the arrange- 
ments. To luncheon come some to 
bid us farewell and then off by the 
K.L.M. for Amsterdam. At the 
Hotel Amstel all most gracious 
and old Pepys at once to a meet- 
ing of the board of directors of 
Excerpta Medica. 

May 18—To Excerpta Medica 
with Professor Woerdeman for 
conferences with Mr. Landshoff 
and Mr. Landsberger and the staff. 
To luncheon at the Hotel Europa 
where the hors d’oeuvres have an 
international reputation. In the 
afternoon late to confer with Dr. 
Reis, dean of the medical school, 
and her assistant, Dr. Brakken, of 


Dr. Reis 


Dr. Brakken 


the vast number of foreign stu- 
dents who now seek admission to 
the medical school in Amsterdam, 
and indeed, in most of the medical 
schools of Europe, many, many 
hundreds of students, and mostly 
Americans. At night to dine with 
the Landshoffs at “die vier Fliig- 
ge,” where the atmosphere is quite 
Dutch and the clientele quite 
American. Then to confer with all 
the chief editors of the various sec- 
tions of Excerpta Medica and two 
answer questions about fundamen- 
tal problems in indexing and ab- 
stracting, the considerations lasting 
many hours. Old Pepys empha- 
sized particularly the importance 
of stating in the first sentence of 


an abstract the nature of the in- 
vestigation and the important | act 
established. One abstract occu py- 
ing 30 lines had been read thro: gh 
with interest but the conclud ng 
line said: “These studies were 
made on three rats.” 

May 19—Again with Excerpta 
Medica for a conference on jro- 
duction and distribution. Here 
came von Eugen with some etch- 
ings which he had purchased in 
Vienna for Mistress Pepys. “The 


Mr. von Eugen 


Pied Piper” by Szaliger, and his 
other great etching, “The Physi- 
cian Resists Death” are her favor- 
ites. In the afternoon walking 
about the city and in the evening 
to dine sumptuously with the 
Landsbergers at Dikker and Thys, 
where a piano and violin combined 
in the haunting melodies of Vien- 
na and “South Pacific” and Edith 
Piaf’s “La Vie en Rose.” 

May 20—A beautiful Sunday 
in Amsterdam. Early with Peter 
Warren to drive some 20 kilo 
meters to the canal where he lives 
on a houseboat quite comfortably 
with Mrs. Warren and the three 
children. To luncheon at De 
Nederlanden het Hotel waar reeds 
Napoleon Sliep at Vreeland aan 
de Vecht. Established in 1682, this 
ancient hostelry serves wonderful 
food graciously amidst furniture 
which would startle if it were in 
one of those shops labelled “an- 
tiquities.” Next driving to a place 
called “drei Sprunge” by the lakes 
where hundreds of sailboats dotted 
the surface. Thereafter at five to 
tea with the von Eugens at the 
Hotel Amstel and at night a fare- 
well dinner with Landshoff and 

(Continued on page A-66) 
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Peter Warren, Mistress Pepys and 
Mrs. Warren at the houseboat on the 
Vecht. 


Landsberger at the Park Hotel. 
May 21—By the K.L.M. which 
gives every patron a bottle of Bols 
brandy to Paris, where Mistress 
Pepys debarks at once along the 
Rue St. Honore, a paradise for 
shoppers. Old Pepys begins at once 
on the Dictaphone. At night to 
walk along the Champs Elysees 
where great crowds enjoyed Paris 
in the spring. To dine at Fou- 
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quet’s on pilaff de volaille and 
wild strawberries. 


May 22—All morning at the 
scrivening and in the evening driv- 
ing with Tom Burns and Ingrid 
to St. Germain to see the palace 
of Henry IV and to dine at Cog 


‘Hardi, visiting again the terraces 


brilliant with hydrangea So a man 
came up and said to old Pepys, 
“Are you William Fox?” and 
when I shook my head to indi- 
cate “No” the man said: “Then 
you must be old Pepys.” And it 
was Jack Solomon of Chicago, 
celebrating a honeymoon and with 
him also was Abe Attell, now 
aged and heavy, but when he 
was lightweight champion of the 
world his performance was su- 
perb at all times. 


May 23—Walking along the 
Fauberg St. Honore met Mary 
Lasker and talked about the can- 
cer drive and how Sugar Ray Rob- 
inson had given his purse to the 


French Damon Runyon Fun: At 
night to dine at the home o the 
Meiers and met the doctor who 
had charge of venereal disea.: in 
the French army around Pa:is— 
what a job that must have be n— 
and Madame Meier who was sev- 
eral years in Auschwitz, the ‘jer- 
man concentration camp, and had 
her tattoo mark still on her arm. 
May 24—This day in the shops 
with Mistress Pepys. At noon to 
lunch with the Burns in the Bois 
de Boulogne at Pavillon d’Armen- 
onville, a place that has been cele- 
brated since 1706. The luncheon 
at a table overlooking the lake and 
the woods most pleasant and in 
the distance saw an old man dress- 
ed in shorts and carrying a bow 
and arrow who was celebrating 
the outdoor life and nobody paid 
any attention to him. At night with 
Mistress Pepys to Montmartre and 
looked at the paintings and watch- 
ed the crowds, and was happy 
with the inspiring view over Paris. 
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The Medical Bookman 


& GROWTH AND DEVELOPMENT OF CHILDREN -.- - 


By Ernest H. Watson, M.D., Associate Professor, and George H. Lowrey, 
M.D., Instructor, Department of Pediatrics and Communicable Diseases, Uni- 
versity of Michigan Medical School, Ann Arbor. 260 pages, illustrated. 1951, 


Originally conceived as 
an outline for undergrad- 
uates and more recently 
broadened to assist grad- 
uate students and pedi- 
atric residents in their 
preparation for the Ameri- 
can Board Examinations, 
this volume on growth 
and development will be 
welcomed by all interest- 
ed practitioners. 
The tremendous inter- 
_ est in the growth and de- 
velopment of children will be further stimulated 
by the appearance of this book. While not minute- 
ly inclusive, it is definitely comprehensive and 
touches on all facets of normal maturation. 
Growth and development, in essence almost in- 
terchangeable, are conveniently assayed separately 
as alterations in the physical size and as increasing 
ability to attain neuromuscular control. This arti- 


Marking a milestone in 
research on renal function 
in the twentieth century, 
this volume not only dem- 
onstrates the competence 
of the author as a master 
of exposition, a sound 
logician and a brilliant 
scientific worker, but also 
presents to all students of 
problems relating to the kidney a remarkably com- 
plete summarization of current knowledge. Many 


The Year Book Publishers, Inc., Chicago. $575. 


&> THE KIDNEY; Structure and Function in Health and Disease - - - 


By Homer W. Smith, A.B., Sc.D., M.S., Professor of Physi- 
ology, New York University College of Medicine. 1049 pages, 
illustrated. 1951, Oxford University Press, New York. 


ficial cleavage permits a practical evaluation of the 
subject matter from almost unlimited aspects, and 
definitely widens the scope of laboratory investiga- 
tion. Arbitrary growth periods have been set up to 
permit further scrutiny of related structural char- 
acteristics. Clinical measurements with standard 
deviation curves aid in proper interpretation of the 
growth patterns. This is particularly important 
when one considers racial extraction, sex and other 
variants that inherently influence the growth dis- 
tribution. 

After a brief discussion of hereditary and en- 
vironmental factors, fetal growth and development, 
and normal physical measurements, the behavior, 
organ and osseous development are surveyed for 
immediate reference. Chapters on the premature 
child, nutrition, energy metabolism, related endo- 
crinology and abnormal growth afford a complete- 
ness that is often lacking in regular textbooks. An 
extensive bibliography has been tabulated should 
the reader desire to extend his investigation or re- 
search. 

H. 


12.50. 


books have been written with numerous citations 
of the literature. Few have cited as many as 2300 
references, as does this work, and have given as 
much evidence in the text, as does this book, that 
the papers cited have been studied and digested. 
This monograph will be useful to physiologists 
and clinical investigators alike. It also will be in- 
dispensable in graduate teaching in the field of 
renal physiology and renal disease. 
M. B. V. 


(Continued on page A-70) 
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First Volume off press in August 


Stomach and Duodenum 


By Claude E. Welch, M. D. 


Orher Volumes 


in (Active Massachusetts General Hospital and Harvard Medical Schoo! 
354 pages; 475 Illustrations on 137 full-page plates. $8.50 

PURPOSE To present simply but vividly the step-by-step 

reparation technic of the more common surgical operations and procedures 


as a guide for the less experienced surgeon, the surgical resident, 


GYNECOLOGY the intern, the general practitioner, and for the experienced 
by J. P. Greenhill, M.D. surgeon should he be required to perform operations outside of 
Chicago his usual sphere of practice. 
BILIARY TRACT PLAN Each volume will contain 320 to 380 pages. About one- 
by Charles B. Puestow, M.D. half of these will be full-page plates—step-by-step line drawings 
Chicago of each detail of each operation—from incision to closure. Fac- 
THE CHEST ing each page of illustration will be the text description of the 
by Julian Johnson, M.D. technic pictured. 
& Charles K. Kirby, M.D. AUTHORITY The authors of these Handbooks of Operative 
Philadelphia Surgery are all well-known authorities. 


THE INTESTINAL TRACT 
by Charles W. Mayo, M.D. ILLUSTRATIONS These superb original line drawings were made 


The M Clialc especially for this series by leading American medical artists. 
GENERAL FEATURES Dangers and safeguards are stressed. Pre- and 
postoperative care is detailed. Medical measures are included 
when indicated as part of a surgical procedure. 


Special Price 
if all volumes are 
ordered at one time. 


The five volumes in this 


PUBLISHERS Chicago 11. Please send me, as published, the follow- 


- vilege. 
ing books, postpaid, with 10-day return privilege. 
individually, but to these ( Stomach & Duod The approx.$8.50 
doctors ordering the entire Gynecology. .... approx. 8.50 The Intestinal Tract.approx. 8.50 
series at one time a special CD Biliary Tract...... approx. 8.50 [(] Series of Five Volumes... .38.00 


series price of $38.00 is 
offered. Books will be 
billed individually as 
shipped. 
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George Dock, M.D., Sc.D. - - - 


The Medical Bookman 


®&> METHODS IN MEDICINE; The Manual of the Medical Service of 


By George R. Herrmann, M.D., Ph.D., Professor of Medicine, University of 
Texas Medical Branch at Galveston; Director of the Cardiovascular Service 
and Heart Station, University of Texas Hospitals. Ed. 2, completely revised. 


It has been 26 years since 
the first edition of this work 
was originally published; it 
was intended to serve as a 
guide in therapeutic problems, 
medical diagnosis and clini- 
cal investigation. This second 
new edition encompasses the 
tremendous achievements and 
changes that have transpired 
in internal medicine since 
then. Dr. Herrmann presents 
the systematic diagnostic meth- 
ods, case study analyses, medi- 
cal management and therapeutic procedures with 
which he became so well acquainted on the service 
of the master-physician, George Dock. 

The first part is devoted to hints on history and 
physical examination so as to arrive at a tentative 
diagnosis. Part two, wherein Dr. Herrmann de- 
votes 100 pages to common laboratory procedares 
and tests used in routine case studies, could well 
serve as a useful text on laboratory technic for 
student, technician and physician. It constitutes a 
complete section on clinical laboratory medicine, 
giving not only technic but also normal values 
with interpretation of the abnormal findings. 

The third section combines parts 1 and 2 in a 
practical way by presenting the special studies that 
should be undertaken in the various fields of 


488 pages. 1950, C. V. Mosby Company, St. Louis. $7.50. 


®» THE CLINICAL USE OF RADIOACTIVE ISOTOPES - - - 


medicine. For example: Given a problem in the 
field of cardiology, the various characteristic and 
pertinent symptoms referable to the cardiovascular 
system are presented along with the suggestive and 
related diagnostic physical signs; then the routine 
or more usual laboratory studies are discussed, i.e , 
urine, hemogram, blood chemistry, sputum, serous 
fluids. Finally, the special methods and technics 
are discussed such as electrocardiograms (including 
a discussion of V leads of Wilson), radiologic 
studies (including fluoroscopy, kymography, an- 
giocardiography, etc.), cardiac catheterization, ve- 
nous pressure, circulation time, velocity, arterial 
flow, vital capacity, exercise tolerance test, oxygen 
saturation, cardiac output, special tests on hyper- 
tension, kidney function and finally pericardial 
paracentesis. 

Part 4 is concerned with emergency diagnostic 
procedures as in the unconscious patient, poison- 
ings, overwhelming infection, metabolic crises and 
acute cardiovascular accidents. It also includes 
about 30 pages on general therapeutic measures in 
the management, treatment and maintenance of 
special organic disorders that are notoriously diffi- 
cult to manage. Dock’s 20 drugs and physical 
therapy are also included in this chapter. 

The fifth part of the book is a detailed, up-to- 
date ‘dietetic manual which could well constitute a 
complete treatise on this subject. 

R. J. W. 


By Bertram V. A. Low-Beer, M.D., Associate Professor of Radiology, Univer- 
sity of California Medical School, San Francisco. 414 pages with 58 figures 


In the past 10 years considerable 
literature has been developed de- 
scribing the use of radioactive 
isotopes in clinical use and in re- 
search. The articles have been pub- 
lished in many different types of 
journals, and it is extremely diffi- 
cult for anyone who is beginning 
in the field of radioactive isotope 
research in biology or in the clinical use of isotopes 
to know what work had been done in the past. 
The literature has been extensively reviewed by Dr. 
Low-Beer, and the text is rich in references to the 


and 5 color plates. 1950, Charles C Thomas, Springfield, Illinois. $9.50. 
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original publication so that one can easily find the 
previous background in detail for the work he is 
about to do. 

The first portion of the text is an excellent de- 
scription of the physical and biologic effects of 
irradiation, and the description of the methods of 
detection of radioactivity is very complete. There 
are detailed descriptions of the means of measure- 
ment with various types of Geiger-Mueller coun- 
ters and ionization chambers and with the use of 
radioautographs. The variously described methods 
developed for making radioautographs are described 
(Continued on page A-72) 
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siderable weight can be lost without troublesome hunger or impairment 
of nitrogen balance. Patient cooperation is assured because morale is kept 
high and excessive fatigue due to a nutritionally unsound diet is avoided. 


MAINTAINS GOOD NUTRITION 


The 60-10-70 diet allows free choice of many foods and supplies 70 Gm. 
of protein, 60 Gm. of carbohydrate, and 10 Gm. of fat, approximately 
610 calories. The diet sheets are complete and self-explanatory, making 
it easy for the patient to do his share. 


Obedrin permits adequate dosage of Semoxydrine Hydrochloride 
(methamphetamine) to suppress appetite. The corrective dose of pento- 
barbital cancels excessive central nervous stimulation, while vitamins 
help maintain the patient’s sense of well-being. 


THE S. E. MASSENGILL COMPANY 
Bristol, Tenn. -Va. 
NEW YORK «+ SAN FRANCISCO + KANSAS CITY 


SEND FOR YOUR COMPLIMENTARY 
COPY OF 60-10-70 
DIET SHEETS TODAY 


Hereisamore © 
complete @ 
Sag, or hy 
reduction 
Se 
Hydrochioride..... 5 mg. 
Pentobarbital Sodium 20 mg. 
Ascorbic Acid... .. . .100 mg. 
Thiamine 
Riboflavin.......... 1 mg. 
Niacinamide......... 5 mg. ¥ 


in sufficient detail so that the user can begin mak- 
ing autographs without further reading. 

In the second portion of the book the author 
describes the use of the various isotopes in clinical 
investigation, and the last portion of the text is 
concerned with radioisotope therapy. The section 
on treatment of hyperthyroidism is of a special 
value. The use of radioiodine in this condition is 
well accepted, and the description of the technic 
of therapy is complete. The background for this 


The Medical Bookman 


CORNELL CONFERENCES ON THERAPY -.- - 


Managing Editor: Harry Gold, M.D. Editorial Board: David P. Barr, M.D., 
McKeen Cattel, M.D., Frank Glenn, M.D , Walter Modell, M.D. and George 


work is also carefully outlined. 

The use of radiocobalt is discussed in the final 
section of the text and includes a description of 
the use of Co in treatment of carcinoma of the 
sinuses and urinary bladder. However, the use of 
multicurie sources of Co™ in teletherapy is only 
suggested. Very recently plans are being developed 
for production of such therapy equipment. 

In the appendix are many charts and diagrams 
which are important in the use of isotopes. 

J. F. 


Reader, M.D. Vol. 4. 342 pages. 1951, The Macmillan Company, New York. 


$3.50. 


a Each week the promi- 
nent men of medicine 
at the Cornell Medical 
School meet to discuss the 
vital medical problems of 
the day. Here there is 
found a free interchange 
of ideas where fresh criti- 
cism is well tempered 
with humor. From these 
meetings, which are both 
stimulating and _ instruc- 
tive, come the most mod- 
ern opinions on present day therapeutic problems. 


Cornell. 
Lonteren 


THERAPY 


and Clinical Features - - - 


®& BONE AND JOINT DISEASES; Pathology Correlated With Roentgenological 


By ]. Vernon Luck, M.D. (Ortho.), M.D., F.A.C.S., F.1.C.S., Assistant Clini- 


It is helpful to see not only where the specialists 
agree but also where they disagree. One can now 
attend the meetings in absentia by reading these 
Cornell Conferences; they have been carefully edit- 
ed to separate “the chaff and grain” and one can 
now glean the benefits of their intellectual harvest. 

Among the interesting topics in volume 4 are 
treatment of diabetic emergencies, management of 
thyrotoxicosis, disorders of cardiac rhythm, meno- 
pause, hypertension, morphine addiction and many 
other vital issues. As in previous volumes, the 
material is written in an easy and pleasant style 
and is a rich source of authoritative information. 

R. J. W. 


cal Professor of Orthopedic Surgery, University of Southern California; 
Senior Attending Physician, Department of Orthopedic Surgery and Con- 
sultant in Orthopedic Pathology, Los Angeles County Hospital. 614 pages 
with 454 illustrations, some in color. 1950, Charles C Thomas, Springfield, 


Illinois. $16.50. 


During récent years as the sci- 
ence of orthopedic surgery pro- 
gressed with its increasingly 
important achievements, a gap 
between the pathologic anatomy 
and clinical findings loomed 
imminent. This hiatus in cor- 
related knowledge was recog- 
nized by the author and, moti- 
vated with a desire to force its 
elimination, he accepted the undertaking. After 10 
years of arduous work, a magnificent volume has 
been assembled and is presented as one of the 


first books on bone and joint pathology with its 
related roentgenologic findings and associated clini- 
cal symptoms. The subject matter, extensive and 
at times disguised by controversy, has been assayed 
with profound analysis and incorporated into an 
excellent monograph. 

Long considered an inert substance, the physi- 
ology of the skeletal system is expressed as a 
dynamic, ever changing structure. The bony archi- 
tecture and its related pathologic metabolism is 
discussed clearly and in easily readable fashion. Its 
alteration as a direct response to disease systems is 

(Continued on page A-74) 
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delineated carefully in a most discriminatory man- 
ner, conveying the interrelationship of the patho- 
logic, clinical and x-ray distortions. 

Each chapter has been arranged to group various 
disabilities and therefore make them more easily 
understood, a point that has previously been neg- 
lected in other texts. Indeed, it is this prominent 
and significant characteristic that will proclaim the 
true value of this treatise, and will amplify its 
worth to medical men who have long considered 
the subject too indefinite to be of clinical impor- 
tance. The comprehensive study that this has in- 
volved is perhaps more fully appreciated by the 
pathologist who is called upon to differentiate the 
relatively infrequent manifestations of bone and 


Books received will be acknowledged in this depart- 
ment each month. As space permits, books of prin- 
cipal interest to our readers will be reviewed more 
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joint disorders However, the clinical residents and 
fellows in orthopedic surgery will particularly bene- 
fit from the lucid and concise interpretation that 
is featured in this outstanding work. The author 
debunks the prevalent and erroneous conviction 
that most of this knowledge is impregnated with 
uncertainty. This theme is dominantly manifest. 
To environ all facets of orthopedic pathology is a 
substantial project; in this instance it is accom- 
plished with finesse. 

Finally the x-ray reprints, photomicrographs, 
printing and paper used are of the finest quality 
and an all-inclusive bibliography is tabulated for 
more extensive research. 
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Fibrositis of Gouty Origin...# 


CINBISAL 


FOR THERAPEUTIC TEST AND MANAGEMENT OF GOUTY STATES 


Numberless instances of chronic, recurrent, painful 
involvement of the periarticular tissues represent 
stages of gouty arthritis; a therapeutic test with 
colchicine will frequently disclose the nature of the 
disease and open the door to specific therapy. 


Cinbisal provides colchicine (0.25 mg.) for spe- 
cific action against the gouty process; sodium 
salicylate (0.3 Gm.) for effective relief of pain; 
ascorbic acid (15 mg.) to replace vitamin C lost 
during salicylate therapy. 


DOSAGE .- IN ACUTE CASES—medical management I 
includes two tablets Cinbisal (representing colchi- 
cine 0.5 mg. and sodium salicylate 0.6 Gm.) every 
hour until pain is relieved, unless gastrointestinal § 
symptoms appear. (Eight to ten doses are usually 
sufficient. ) 

TO PREVENT RECURRING ATTACKS— one or two 
tablets every four hours. 


SUPPLIED — Bottles of 100 and 1000 tablets. 
(Engestic® coated green.) Samples on request. 


McNEIL LABORATORIES, INC., PHILADELPHIA 32, PA. 
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PROMPT AND EFFECTIVE 


CONTROL IN ALL ANEMIAS | 


ANPLEX 


Whether the anemia is 

one of the many prevalent types, 
or a “difficult to classify” 
combination of types, 

ANPLEX (Chimedic) assures 
rapid and effective hemoglobin 
regeneration and 

reticulocyte response. 


ANPLEX (Chimedic)—a new 
advancement in 

hemopoietic efficiency-combines 
the potent antianemic 

actions of Vitamin Biz (U.S.P. 
Crystalline) . . . Folic Acid 
. . . . Crude Liver. 


ANPLEX is nontoxic and 
nonirritating upon injection. 


Literature on Request 


CHICAGO PHARMACAL 
COMPANY 


5547 N. Ravenswood Ave. 
CHICAGO 40, ILLINOIS 


Pacific Coast Branch: 
1161 W. Jefferson Bivd. 
LOS ANGELES 7, CALIF. 


Information 
for AUTHORS 


PosrcrapuaTe MepicineE is published to pre:ent 
authoritative, original articles of high scientific 
value and of special clinical interest, with emphasis 
on treatment. 


The Editors of postcrapUATE MEDICINE will be 
pleased to consider original papers in the fields 
of general medicine, as well as all the special- 
ties, so presented as to be of practical value to 
the general practitioner. 


Manuscripts become the property of PosTGRADU ATE 
MEDICINE When they are accepted for publication, 
They must not have been published elsewhere in 
whole or in part. Permission for reproduction in 
reputable publications will be granted on request, if 
credit is given POSTGRADUATE MEDICINE. 


Papers should be typewritten, double or triple 
spaced, and the origina!, not a carbon copy, should 
be forwarded. Tissue weight paper should not be 
used. Author's full names, academic or professional 
titles, and complete addresses should be given. 


Bibliographies, if prepared, should be kept to a 
minimum and typed on separate sheets. Bibliogra- 
phies should follow the style of the Quarterly 
Cumulative Index Medicus, giving the author’s full 
name, full titles, the abbreviated name of the jour- 
nal, volume number, first page, and the year. Refer- 
ences to books, monographs, and pamphlets should 
include the author, title, name and city of the pub- 
lisher, year of publication, edition, and page num- 
ber of the reference. References should be numbered 
consecutively throughout the paper and listed in 
order by number from the text. 


POSTGRADUATE MEDICINE stresses the use of illus- 
trative material in the form of black and white 
photographs, x-rays, charts, graphs, line draw- 
ings, etc., all reproduction costs being assumed 
by the yournat. All illustrations will be return- 
ed. Illustrations should be numbered and the 
top indicated. They must be accompanied by 
legends numbered to correspond and the posi- 
tion in the text indicated. 


Galley proofs will be furnished the authors. Re 
prints of articles are available and a price list and 
order card are submitted with the galley proofs. 


All correspondence and inquiries pertaining to 
editorial matters should be addressed to the Editor- 
ial Department, 516 Essex Building, Minneapolis 3, 
Minnesota. 


J 
4 
| 
} 
| 
| j 
hy 
‘ 
i 
j | 
| 
| 
| 
| 
j 


